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INTRODTJCTION. 



The Novum Oroanon was first published in the year 1620, 
five years before the death of its great author. He was, con- 
sequently, advanced in years, when he placed before the eyes 
of men this portion of the work of which he had dreamed and 
thought almost from his earliest days. He had, when quite a 
youth; sketched out the plan of it, giving to it the ambitious 
title of " Partus temporis maximus and although he after- 
wards ?rithdrew this high-sounding name, it does not appear 
that he thought the less of his work, or doubted that it would 
produce effects to be felt throughout all time. We have the 
testimony of Rawley, in his Life of Bacon, to the care and 
thought expended upon it ; "I myself," says the biographer, 
" have seen at the least twelve copies of the Instauration, re- 
vised year by year one after another, and every year altered 
and amended in the frame thereof, till at last it came to that 
model in which it was committed to the press, as many living 
creatures do lick their young ones, till they bring them to 
their strength of limbs.'' Besides this. Bacon was at the pains 
to bring out sketches of parts of the Instauration ; some of 
which are extant, others not. Thus we have a fragment entitled 
" De Interpretatione Natur» another called '* Cogitata et 
visa," which contains many of the Aphorisms of the first book 
of the Novum Organon, and a Filum Labyrinthi ;" beside 
the Parasceue," a preparation for the 3rd part of the Instau- 
ration, and many other imperfect pieces. His object in sending 
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these forth into the world was, apparently, to prepare men's 
minds for the great work, whose object and character were so 
unlike what was ordinarily tanght in those days, that he 
deemed it necessary not to produce it too suddenly or boldly. 
As it was, the Noyum Organon was not well received at the 
first The king made a joke on it, as jokes were then wont to 
be made, rather witty and very profane ; sir E. Coke made 
bad rhymes against it ; even sir T. Bodley censured it ; people 
generally seemed to suppose it was something to admire, some- 
thing very deep ; and in an awkward way they tried to ad- 
mire ; — as indeed they have gone on doing till within the last 
half century. It was the fashion to acquiesce in Bacon's 
greatness, but it was anything but the custom to verify his 
reputation by the study of his works. The book had at first 
more honour abroad than at home ; and, as so often happens 
when men's minds are not equal to that which is set be- 
fore them, the illustration of the Method (viz. Nov. Org. II. 
ii-2o) attracted infinitely more attention than the Method 
itself, and than those noble jewels of thought which lie scat- 
tered thickly over the surface of the earlier portion of the 
work. The discussion of the Form of Heat was reprinted 
separately ; and the cumbrous system of Tables there pour- 
trayed, together with the vague conclusions arrived at, were 
held up to universal admiration. A more intelligent respect 
for Bacon is gradually taking the place of this faulty and blind 
reverence ; and while men criticise the flaws in the structure 
of that noble mind, they also, let us hope, give all the more 
hearty praise to the marvellous excellences which it displays. 

The Novum Organon was but a Uttle fragment. In it, 
indeed, are contained those principles and thoughts which 
occupied Bacon's mind all his life through : and we cannot 
be far wrong in considering the ist book and the opening of 
the 2nd as the most important of all his philosophical writings. 
They certainly lift the veil which hangs over his conception of 
the realm of knowledge, and, though it is but a description of 
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the Method, a mere mstrument for the discovery and explana- 
tion of truth, still it contains so much deep' thought, and so 
many valuable incidental statements, that it must be ranked 
very high among the books which make up the literary heri- 
tage of England. I said that it is but a fragment. For he 
sketohed out a perfect work, of which it was to be quite an 
inferior part : and even of that part, the book, as we have it, 
contains only a mall portion. He purposed to divide the 
Instauratio Magna" (for this is the title of the whole) into 
fflx parts; and from the Preface to it, (which, imUke most 
authors, he wrote first,) and from the " Distributio Operis," we 
have full information of his object, and of the intention of each 
of these six parts. 

(1) . first came the Partitiones Scientiarum," a map of 
knowledge, as it was at the time ; a brief description of the 
existing state of the whole of learning; with its deficiencies 
noted, its divisions marked out, and due credit given to what 
was good. This, an introduction to the whole, to map out the 
whole land, which Bacon hoped to colonise and cultivate, was 
first sketched out in the Advancement of Learning, and after- 
wards published at much greater length in Latin in the De 
Augmentis Scientiarum," in the year 1 623. This division alone 
was completed. 

(2) . Next came the Novum Organon ; the new Instrument 
(or Logic, as he delights to call it) by whose means Nature 
may be induced to yield up her secrets for the good of man. 
It was to commence with a destructive treatise ; a treatise 
which should clear away the phantoms and illusions which had 
crowded thickly around knowledge : there was to follow a very 
hriei account of the object on which this new instrument was 
to be employed ; then, in detail, descriptions of the nine au- 
xilia intellectus," which were to assist the mind in the Interpre- 
taiicn of Nature, and in true and perfect Induction. (Nov. 
Org. II. a I.) Of these nine parts but one is complete ; and of 
the others hardly any trace remains. And it should always be 
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remembered by those who criticise the Method of the philoso- 
pher, that of that Method only a very small part has been 
laid before us. The Novum Organon, then, is inatrumental, 
and puts into men's hands the means by which they may suc- 
cessfully appeal to Nature. 

(8). The third division, which he entitled " Phaenomena 
Universi," was intended to be a vast collection of observed 
fikcts, and of results of experiments, with a view to the building 
up of a new Philosophy. These were to be gathered by the 
industry of men ; and to be sorted and sifted by the Method 
or Instrument provided. 

(4). The fourth part of the Instauration, called the " Scala 
Intellectus," seems to have been intended for the preservation, 
in the exact order of their discovery, of some of the most 
striking of the results of the new Method: illustrations, in 
fiwst, of those chapters in the Nov. Org. (I. icxd — 105.) which 
point out the ascending and descending character of the Baco- 
nian Induction. 

(6). Next was to follow a specimen of that new philosophy, to 
which all was to be introductory, and which was to crown ihe 
whole. Prodromi sive Anticipationes Philosophisd secund»." 
These seem to have been intended partly to prepare the mind 
for the new Philosophy, so that men should not be entirely 
dazzled when that so bright light broke upon them; and 
partly, tanquam foenus, usque dum sors haberi posaif (Dis- 
trib. Operis), to be a pledge of results, and to console the 
eagerness of mankind ; lest weary with so long preparation, 
and desiring the comforts and " fruif^ of civil life, they should 
abandon the new way, and walk on contentedly in the narrow 
never altering limits of the old paths. 

(6). And lastly, we have the " Philosophia secunda, sive 
Scientia activa a complete system of Philosophy ; an Ency- 
clopaedia of all knowledge, duly arranged ; in fact, a summary 
of all that the Sciences have done or can do towards enlarging 
the limits of man's Knowledge or his Power. This last branch, 
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stretching, as it was intended to do, across the whole domain 
of knowledge, Bacon was fain to confess, lay beyond his skill 
and power ; and he left it to posterity to be filled up. It is as 
though his Instauratio Magna" gradually enlarged its bor- 
ders, and from beginning as a book ended as knowledge itself. 
It is, indeed, doubtful whether he believed that this part would 
ever take the form of a book at all. 

Thus then it appears how small a portion of the great 
scheme is filled up : and of that small portion filled up, what 
a little piece is that which the Novum Organon covers I 

But in the history of the world's growth it holds a promi- 
nent place. He who was " ad literas potius quam ad aliud 
quicquam natus, et ad res gerendas nescio quo fato contra 
genium suum abreptus," (De Augm. Scient. YIII. 3.) has by 
posterity been restored again to his proper sphere. ^The sad 
history of his political career is indeed now attacked and now 
defended; but it has ceased to occupy the minds of men. 
Francis Bacon lives as a Philosopher, not as a courtier, in the 
imperishable memorials of his genius. And yet he was not the 
first man who advocated or who practised an experimental 
method ; nor are his thoughts always original, or always just. 
His glory is that he seized the truths which were beginning to 
emerge from the darkness of the days that were past ; that 
he adorned th^ with a genius 'and a poetry which remind 
us of the beauties of Plato ; that he boldly attacked systems 
supported by the strength of logical precision, and backed by 
the authority of centuries and the opinion of millions ; that he 
was peculiarly gifted to see the connections of different sciences 
one with another ; that he recognised the relationship in wliich 
the human mind stands towards the outer world ; that he had 
almost a prophetic foresight ; and, finally, that hQ loved Na- 
ture, as the handmaid of Religion,'' and had a consistent 
and unchanging aim before him — ^the appeal to facts as they 
are in the world rather than to theories or speculations, and 
the belief that Nature will not mislead those who go to her 
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for knowledge — since by Nature we mean the band of Grod 
Himself. 

And, as I have before said, the NoTum Organon is the in- 
strument to be used for this end. It is the means of preparing 
us for the entry of Truth. The Intellect is to be purified, and 
levelled, so that, like a polished mirror, (to use Bacon's own 
simile,) it may reflect with truth the rays of light which fall 
upon it. 

Nor do I know any higher praise that can be given to 
Bacon than that Newton evidently had studied his works 
deeply, used his terms, and practically carried on the work he 
had begun ; verifying many of his guesses, and interpreting 
triumphantly the facts of Nature, into whose constitution he 
had obtained a deep and true insight. 

And yet as a Method the Novum Organon cannot be said 
to be successful — ^it certainly is not followed at this day as 
such : it did its work, and has been superseded ; and if we 
were to study Bacon for the sake of the Method, we should 
become subject to ^' Idola Theatri" almost as untrue and dan- 
gerous, as those against which he himself fights so manfully in 
the first book. We may look into the method as a matter of 
curiosity ; but we must not endeavour, I think, to accept or to 
apply it. 

What then ? Is the use of the Noviun Organon thus to be 
narrowed in its limits? And is it worth our while to spend 
labour on it, if it is but a matter of curiosity, and has even a 
tendency to lead us astray i These are questions which na- 
turally suggest themselves, and deserve consideration. 

In the first place, I need not repeat myself as to the intrin- 
sic worth of much of the Novum Organon. No one who has 
studied the work with any attention can fail to recognise this. 
Every sentence, in a great part of the book, is pregnant with 
suggestions and thoughts which will richly repay us for the 
labour expended on it. Secondly, there is enough difficulty in 
the manner in which the book is put together to make it, on 
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tbat soore, excellent practice for students; a great part of 
whose education, it should ever be remembered, lies in obtain- 
ing the power of grasping the truths contained in books in the 
best way, i. e. in the power of reading with attention and 
profit; by no means one of the easiest parts of education. And, 
thirdly, though the method of the Novum Organon is errone- 
ous, or, at least, inapplicable, as a whole ; parts of it (as, for 
example, the " scala ascensoria et descensoria,") are most ad- 
mirable ; and are of constant use in the progress of the 
sciences. 

I trust then that I shall be pardoned if I spend a Uttle time 
in detailing the manner in which I beheve the Novum Organon 
may be best studied ; and in recommending a few of the works 
which may be profitably read with it. 

ilrst ; it will be well to limit the amount to be studied. 
There is a natural division of the book, as near the middle as 
possible ; and the two halves may be taken quite separately. 
Physical students, who from curiosity take an interest in the 
history of the growth of natural sciences, will find much to re- 
pay them in the latter half of the Book. For although many 
of the "Prerogative Instances" are fanciful, and some are com- 
(used; and though the examples adduced are such as now 
would not be allowed ; still many of the chapters contain very 
judicious hints and statements; and some of the Instances 
(such as, for example, the glaring or the crucial) are ex- 
tremely useful in physical discovery at this day. There are, 
too, guesses and suggestions, which have since been verified : 
and as a curious record of the state of knowledge at the be- 
ginning of the seventeenth century, these Aphorisms (II. 2% — ' 
5u) are worthy of attention. 

But the general reader will be content to give a rapid 
glance at these latter Aphorisms, and will spend his time 
ohiefly on the first Book and the first ten Aphorisms of the 
second ; for these contain the valuable part of the work. The 
" vindemiatio prima de forma calidi," (i. e. II. ii—ao) will 
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scarcely detain any one very long. It is an illustration^briefly 
given of the first steps of the process as Bacon proposed it : 
and if these Aphorisms did not contain some statements as to 
the usage of the term Form, they would scarcely deserve any 
recommendation — ^for the subject of Heat is of course far 
better treated in such works as Turner's Chemistry, or even 
in Herschers Discourse on the Study of Natural Philosophy. 

The First Book is almost entirely preparatory. From Aph, 
I — 37 we have some general introductory statements; from 
Aph. 38 — 92 we are employed on the clearance of hindrances; 
Aph. 93 — 115 give us the "grounds of Hope;" and Aph, 
116 — 130 are employed in answering objections and doubts 
which might be urged against the new Method. Then in 
Book II. I — 10 we have a very brief account of the ends pro- 
posed ; the discovery of Latent Process^ Latent Strwture, 
and finally, (the crown of all) of Form. 

The student will do well first to read all this rapidly, and in 
the English ; so as to obtain a general conception of Bacon's 
style of thinking and of his object: then he may take the 
Latin Text, (for no translation can do justice to it, or stand in 
its stead) ; and read it carefully and thoughtfully. Bacon's 
language, like the secret things of Nature, will not unfold all 
its treasures to the hasty passer-by : he who will learn his full 
meaning and worth must first sojourn with him and become 
his friend. 

I know no better commentary on the Novum Organon than 
Sir J. Herschel's Discourse. It provides frequent illustration 
and example ; but, above all, it contains a fair and clear expo- 
sition of that modern method of interrogating Nature, which 
has its origin in Bacon's writings ; though the growth of Na- 
tural Philosophy has led men to abandon the pursuit of that 
method which Bacon recommended to notice. In Playfair's 
Dissertation in the Encycl. Brit. (Preliminary Volume) wiU be 
found an analysis of the work, with many valuable observa- 
tions. There is also an account of the Nov. Org. published 
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in the Library of Useful Knowledge, which, though scarcely 
correct in its divisions of the work, &c., is still worthy of being 
consulted But no student should neglect Dugald Stewart's 
Philosophy of the Human Mind. No philosophical writer has 
ever studied Bacon with greater profit : he was among the first 
who raised the minds of men, and led them to look into Bacon's 
writing, and to judge for themselves, and to profit from them. 
They whose turn of mind leads them that way, will find 
that Sir I. Newton's writings are those of a man who was well 
acquainted with the mind and phraseology of Bacon. Nor 
may we omit Bp. Butler's Sermons — a grand application of 
the Inductive principles of observation to the study of man's 
moral nature. 

I mention these works, because in the Notes subjoined to 
this volume I have illustrated chiefly fr<»n them ; thinking 
it better to do so, as thpy are likely to be in most stu- 
dents' reach. In those notes I have endeavoured simply to 
explain and illustrate the meaning of the Author, and to 
point out some of the hues of thought which he suggests ; 
and this I have done specially with a view to those branches of 
education which are chiefly followed at Oxford. From Ger- 
man metaphysicians I have taken nothing ; partly because I 
am but scantily acquainted with them ; but still more because it 
does not seem to me that their mind and way of thought have 
anything really in common with Bacon's. And I trust that 
wherever error may be noticed, allowance will be made ; for 
a first attempt at illustrating so varied and so profound an 
Author must be both defective and liable to mistakes. It is a 
matter of astonishment to me that no extensive collection of 
notes should have hitherto been made on the Novum Orga- 
non, or indeed on any part of Bacon's writings. Let me hope 
that, having made the attempt, I may thereby induce others 
to go on with it. 

This edition was undertaken principally at the request, and 
with the advice of one to whom I had hoped to have submitted 
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it for approbation before it went out into the world. It has 
pleased God that it should be otherwise. Instead of it, I have 
but the melancholy satisfaction of expressing my gratitude for 
the kindness, and my sorrow at the sudden removal of the late 
Dean of Christ Church. 

My thanks are due to many friends who have helped me, 
and shewn an interest in the work which has been my compa- 
nion, my amusement, and often my solace, during the last 
year ; and I am especially under obligations to the Rev. T. V. 
Bayne, M. A., Student of Christ Church, for the valuable assist- 
ance which he gave me with much patience and expense of 
time, during the revision of the translation. My thanks are 
also due to my friend and pupil, R. Southey, Esq., whose coun- 
sel was of the greatest service to me in the composition of such 
of the notes as refer to Physical Sciences. 

It only remains for me to commend this volume to the 
pubhc, with the hope that the study of Bacon's writings will 
afford them the same pleasure and profit which it has given 
me. 

Christ Church, 
June 7, 1855. 
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THAT PART OF THE 
DISTRIBUTIO OPERIS 

WHICH RELATES TO THE NOVUM ORGANON. 

Ejus constituuntur Partes sex. 
Prima; Partitiones Scientiarum. 

Secunda ; NoYum Organum, aive Indicia de Interpretatione 
NatursB. 

Tertia ; PhaBnomena Uniyersi, sive Historia naturalis et ex- 

perimentalis ad condendam Philosophiam. 
Quarta ; Scala Intellectus. 

Quinta ; Prodromi, eive Anticipationes Philosophiad secundse. 
Sexta; Philosophia secunda, ^'t;6'Scientia activa. 

:— Porro prfiBtervecti artes veteres, intellectum huma- 

num ad trajiciendum instruemus. Destinatur, itaque, parti se- 
cundaB doctrina de meliore et perfectiore usu rationis in rerum 
inquisitione, et de auxiliis yens intellectus ; ut per hoc (quan- 
tum conditio humanitatis et mortalitatis patitur) exaltetur in- 
tellectus, et facultate amplificetur ad Naturaa ardua et obscura 
superanda. Atque ea est, quam adducimus, ars (quam Inter- 
pretationem Naturce appellare consueyimus) ex genere Logicas; 
licet plurimum, atque adeo immensum quiddam, intersit. Nam 
et ipsa ilia Logica yulgaris auxilia et prsBsidia intellectui moliri 
ac par are profitetur : et in hoc uno consentiunt. Differt autem 
plane a yulgari, rebus praBcipue tribus ; yiz. ipso fine, ordine 
demonstrandi, et inquirendi initiis. 
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Nam huic nostrae Scientias finis proponitur, itt inveniantur 
non Argumenta, sed artes ; nec principiis consentanea, sed ipsa 
principia ; nec rationes probabiles, sed designationes et indica- 
tiones opcrum. Itaque ex intentione diversa^ diversns sequitur 
effectus. niic enim adversarius disputatione vincitur et con- 
stringitur ; hie Natura opere. 

Atque cum hujusmodi fine conyeniunt demonstrationum 
ipsarimi natura et ordo. In Logica enim vulgari opera fere 
uniyersa circa syllogismum consumitur. De Inductione vero 
dialectici viz serio cogitasse videntur ; levi mentione eam trans- 
mittentes, et ad disputationis formulas properantes. At nos 
demonstrationem per Syllogismum rejicimus, quod confusius 
agat et Naturam emittat e manibus. Tametsi enim nemini 
dubium esse possit, quin^ quae in medio termino conveniunt, ea 
et inter se conveniant, (quod est mathematicaa cujusdam certi- 
tudinis); nihilominus hoc subest fraudis, quod Syllogismus ex 
propositionibus constet, propositiones ex verbis, verba autem 
notionum tesseraa et signa sint. Itaque si notiones ipsae mentis, 
(quae verborum quasi anima sunt, et totius hujusmodi structurae 
et fabricaB basis) male ac temere a rebus abstracted et vagas, 
nec satis definitae et circumscriptaa, denique multis modis vitiosad 
fuerint, omnia ruunt. Rejicimus igitur Syllogismum ; neque 
id solum quoad principia (ad quae nec illi eam adhibent), sed 
etiam quoad propositiones medias ; quas educit sane atque par- 
turit, utcunque Syllogismus ; sed operum steriles et a practica 
remotas, et plane quoad partem activam scientiarum inoompe- 
tentes. Quamvis igitur relinquamus Syllogismo et hujusmodi 
demonstrationibus famosis ac jactatis jurisdictionem in artes 
populares et opinabiles (nil enim in hac parte movemus) ; 
tamen ad Naturam rerum Inductione per omnia, et tarn ad 
minores propositiones quam ad miyores, utimur. Induotionem 
enim censemus eam esse demonstrandi formam, quad sensum 
tuetur, et Naturam premit, et operibus imminet ac fere immi- 
scctur. 

Itaque ordo quoque demonstrandi plane invertitur. Adhuc 
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enim res ita geri consuevit, ut a sensu et particularibus primo 
loco ad maxime generalia advoletur, tanquam ad polos fixos 
circa quos disputationes vertantur; ab illis csBtera per me- 
dia deriyentor: yia certe compendiaria sed praacipiti; et ad 
Natnram impervia, ad disputationes vero proclivi et ac- 
commodata. At secundum nos Axiomata continenter et gra- 
dadm exchantur, ut non nisi postremo loco ad generalissima 
yeniatur: ea yero generalissima eyadunt, non notionalia sed 
bene terminata, et talia qu» Natura ut reyera sibi notiora 
agnoscat, qusBque rebus luereant in medullis. 

At in forma ipsa quoque Inductionis, et judicio quod per 
earn fit, opus longe maximum moyemus. Ea enim de qua 
Dialectici loquuntur, qu» procedit per enumerationem simpli- 
oem, puerile quiddam est, et precario concludit, et periculo ab 
instantia contradictoria exponitur, et consueta tantum intuetur ; 
nec exitum reperit. 

Atqui opus est ad scientias Inductionis forma tali, quae expe- 
rientiam solyat et separet, et per exdusiones ac rejectiones de- 
bitas necessano condudat. Quod si judicium illud yulgatum 
Dialecticorum tam operosum foerit, et tanta ingenia exercu- 
erit; quanto magis laborandum est in hoc altero, quod non 
tantum ex mentis penetralibus, sed etiam ex Naturas yisceribus 
extrahitur? 

Neque tamen hie finis. Nam fundamenta quoque scientiarum 
fortius deprimimus et solidamus, atque initia inquirendi altius 
sumimus, quam adhuc homines fecerunt: ea subjiciendo exa- 
mini, qnm Logica vulgaris, tanquam fide aliena, recipit. 
Etenim Dialectici principia scientiarum a scientiis singulis tan- 
quam mutuo sumunt ; rursus notiones mentis primas yeneran- 
tur ; postremo informationibus immediatis sensus bene dispositi 
aoquiescunt. At nos Logicam yeram singulas scientiarum pro- 
yincias, majore cum imperio quam penes ipsarum principia 
sit, debere ingredi decrevimus ; atque ilia ipsa principia puta- 
tiya ad rationes reddendas compellere, quousque plane con- 
stent. Quod yero attinet ad notiones primas intellectus ; nihil 

b 
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est corum, quae intellectus sibi per missus congessit, quin nobis 
pro suspecto sit, nec ullo modo ratum, nisi novo judicio se 
stiterit, et secundum illud pronunciatum foerit. Quin etiam 
sensus ipsius informationes multis modis excutimus. Sensus 
enim fallunt utique ; sed et errores sues indicant ; verum erro- 
res prsBsto, indicia eorum longe petita sunt. 

Duplex autem est Sensus culpa ; aut enim destituit nos, aut 
decipit. Nam primo, pIurimsB sunt res qu» sensum etiam 
recte dispositum, nec ullo modo impeditum, effugiunt ; aut sub- 
tilitate totius corporis, aut partium minutiis, aut loci distantia, 
aut tarditate atque etiam yelocitate motus, aut familiaritate 
objecti, aut alias ob causas. Neque rursus, ubi Sensus rem 
tenet, pretensiones ejus admodum iirmsB sunt. Nam testimo^ 
nium et informatio Sensus semper est ex analogia hominis, non 
ex analogia universi: atque magno prorsus errore asseritur, 
Sensum esse mensuram rerum. 

Itaque ut his occurratur ; nos multo et fido ministerio auxi- 
lia Sensus undique conquisiyimus et contraximus; ut destitu- 
tionibus substitutiones, yariationibus rectificationes suppediten- 
tur. Neque id molimur tarn instrumentis quam experimentis* 
Etenim experimentorum longe major est subtilitas, quam Sen- 
sus ipsius, licet instrumentis exquisitis adjuti ; (de iis loquimur 
experimentis, qu» ad intentionem ejus quod quaeritur perite et 
secundum artem excogitata et apposita sunt). Itaque percep- 
tioni sensus immediataa ac propria non multum tribuimus ; sed 
eo rem deducimus, ut sensus tantum de experimento, experi- 
mentum de re judicet. Quare existimamus nos sensus (a quo 
omnia in naturalibus petenda sunt, nisi forte libeat insanire) 
Antistites religiosos, et oraculorum ejus non imperitos Inter- 
pretes nos prsBstitisse ; ut alii professione quadam, nos reipsa 
Sensum tueri ac colore yideamur. Atque hujusmodi sunt ea, 
quad ad lumen ipsum NaturaB ejusque accensionem et immissio- 
nem paramus : qu» per se sufficere possent, si intellectus hu- 
manus aequus et instar tabulae abrasas esset. Sed cum mentes 
hominum miris modis adeo obsessa? sint, ut ad yeros rerum 
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radios excipiendos tnncera et polita area prorsus desit ; necessi- 
tas quiedam incumbit, at etiam huic rei remedium qu«Brendmn 
esse putemus. 

Idola autem, a quibus occupatur Mens, vel adscititia sunt, 
yel innata. Adscititia yero immigrarunt in mentes hominnm, 
yel ex Philosophonun placitis et seeds, yel ex peryerds legibus 
demonstrationum. At innata inhasrent naturse ipsius intelleo- 
tns, qui ad errorem longe procliyior esse deprehenditur, quam 
sensus. Uteunque enim homines sibi placeant, et in admira- 
tionem mentis humansa ac fere ad(H*ationem ruant, illud certis- 
simum est — sicut speculum iniequale rerum radios ex figura et 
sectione propria immutat, ita et mentem, cum a rebus per 
sensum patitur, in notionibus suis expediendis et comminiscendis 
baud optima fide rerum nature suum naturam inserere et im- 
miscere. 

Atque priora ilia duo Idolorum genera 8Bgre, postrema yero 
hsBC nullo modo eyelli possunt. Id tantum relinquitur, ut indi- 
centur ; atque ut yis ista mentis insidiatrix notetur et conyin- 
catur, ne forte a destructione yeterum noyi subinde errorum 
surculi ex ipsa mala complexione mentis pullulent ; eoque res 
reddat, ut errores non extinguantur, sed permutentur : yerum 
e contra, ut illud tandem in sBternum ratum et fixum sit, Intel- 
lectum nisi per Inductionem, ejusque formam legitimam, judi- 
care non posse. Itaque doctrina ista de expurgatione intellec- 
tus, ut ipse ad yeritatem habilis sit, tribus redargutionibus 
absolyitur: redargutione Philosophiarum, redargutione De- 
monstrationum, et redargutione Rationis humane natiyaB. His 
yero explicatis, ac postquam demum patuerit, quid rerum nor 
tura, quid mentis natura ferat ; existimamus nos thalamum 
Mentis et Uniyersi, pronuba diyina bonitate, strayisse et or- 
nasse. Epithalamii autem yotum sit, ut ex eo connubio auxilia 
humana, et stirps inyentorum, qusB necessitates ac miserias 
hominum aliqua ex parte doment et subigant, suscipiatur, 

Ha)c yero est Operis pars secunda. 
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SERENISSIMO POTENTISSIMOQUE PRINCIPI 
AC DOMINO NOSTRO, 



JACOBO, 



DEI GRATIA MAGNiE BRITANNIiE, FRANCIiE, ET 
HIBERNIiE REGI, FIDEI DEFENSORS 8cc. 

SbBENISSIMB POTEKTISSDfBQXTB RbX, 

POTERIT fortasse Majestas tua me Airti incusare^ quod 
tantum temporis, quantum ad hsac sufficiat, negotiis tuis sufiu- 
ratus sim. Non habeo quod dicam. Temporis enim non fit 
restitutio; nisi forte quod detractum fuerit temporis rebus 
tuis, id memorisB nomiuis tui, et honori ssBculi tui reponi pos- 
sit ; si modo h»c alicujus sint pretii. Sunt certe prorsus nova ; 
etiam toto genere : sed descripta ex veteri admodum exem- 
plari, mundo scilicet ipso, et natura rerum et mentis. Ipse 
certe (ut ingenue £ettear) soleo SBstimare hoc opus magis pro 
partu temporis, quam ingenii. Illud enim in eo solummodo 
mirabile est ; initia rei, et tantas de iis quae invaluerunt suspi- 
ciones, alicui in inentem venire potuisse. Caatera non illibenter 
sequuntur. At versatur proculdubio casus (ut loquimur) et 
quiddom quasi fortuitum, non minus in iis qu» cogitant homi- 
nes, quam in iis qusB agunt aut loquuntur. Verum hunc casum 
(de quo loquor) ita intelligi volo, ut si quid in his, qusB affero, 
eat boni, id immensad misericordiae et bonitati divinaa, et felici- 
tati temporum tuorum tribuatur : cui et vivus integerrimo af- 
fectu serriyi, et mortuus fortasse id effecero, ut ilia posteritati, 
nova hac accensa face in philosophiae tenebris, praslucere pos- 
sint. Merito autem temporibus regis omnium sapientissimi et 
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doctissimi regeneratio ista et instauratio scientiarum debetur. 
Superest petitio, majestate tua non indigna; et maxime om- 
niam faciens ad id quod agitur. Ea est, at, quando Salomonem 
in plurimis referas, judiciorum gravitate, regno pacifico, cordis 
latitudine, librorum denique, quos composuisti, nobili yarietate: 
etiam hoc ad ejusdem regis exemplmn addas, ut cures historiam 
naturalem et experimentalem, veram et severam, (missis philo- 
logicis) et qu£B sit in ordine ad condendam philosophiam, deni- 
que qualem suo loco describemus, congeri et perfici : ut tandem 
post tot mundi SBtates philosophiaa et scienti® non sint amplius 
pensiles et aeresB, sed solidis experientise omnigensB, ejusdem- 
que bene pensitatsB, nitantur fundamentis. Equidem Organum 
prsebui ; verum materies a rebus ipsis petenda est. Deus Op- 
timus Maximus Majestatem tuam diu servet incolumem. 

Serenissimffi Majestati Tusb 
Seryus devinctissimus et devotissimus, 

PRANCISCUS VERULAM, 

CiNOELLAIUUS. 
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INDICIA' VERA DE INTEEPRETATIONE 
NATUEiE. 



de natura, tanquam de re explorata, pronun- 
tiare ausi sunt, sive hoc ex animi fiducia fecerint, sive 
ambitiose et more professorio; maximis illi philoso- 
phiam et scientias detrimentis afFeeere. Ut enim ad 
fidem faciendam validi, ita enim ad inquisitionem ex- 
tinguendam et abruinpendam efficaces fuerunt : neque 
virtute propria tantum profuerunt, quantum in hoc 
nocuemnt, quod aliorum virtutem corruperint et per- 
diderint. Qui autem contrariam huic viam ingressi 
sunt, atque nihil prorsus sciri posse asseruerunt, sive 
ex sophistarum veterum odio, sive ex animi fluctua* 
tione, aut etiam ex quadam doctrinae copia, in hanc 
opinionem delapsi sint, certe non contemnendas ejus 
rationes adduxerunt: veruntamen nec a veris initiis 
sententiam suam derivarunt, et, studio quodam atque 

1 Indicia — not " Suggestions*' or rendered H " Guide." 

" Indications,*' as it has been usually ^ The Dogmatists : for whom see 

translated, bat rather in the sense of Bk. I. Aph. 67. The other class, 

*'Delatio rei occultae," ''Informa- opposed to them, is that of the 

tion." I have ventured to use the *' Sceptics." 
concrete for the abstract, and have 
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afFectatione provecti, prorsus modum excesserunt. At 
antiquiores ex Graecis ^ (quorum scripta perierunt) inter 
pronuntiandi jactantiam et acatalepsice desperationem 
prudentius se sustinuerunt : atque de inquisitionis dif* 
ficultate, et rerum obscuritate, ssepius querimonias et 
indignationes miscentes, et veluti frsRUum mordentes, 
tamen propositum urgere, atque naturae se immiscere 
non destiterunt : consentaneum (ut videtur) existiman- 
tes, hoc ipsum (videlicet utrum aliquid sciri possit) non 
disputare, sed experiri : et tamen illi ipsi, impetu tan- 
tum intellectus usi, regulam non adbibuerunt, sed 
omnia in acri meditatione et mentis volut^tione et agi- 
tatione perpetua posuerunt. 

Nostra autem ratio, ut opere ardua, ita dictu facilis 
est. Ea enim est, ut certitudinis gradus constituamus, 
sensum per reductionem quandam tueamur*, sed men- 
tis opus, quod sensum subsequitur, pleruraque rejicia- 
mus ^ ; novam aut^m et certara viam, ab ipsis sensuum 
perceptionibus, menti aperiamus et muniamus. Atque 
hoc proculdubio viderunt et illi, qui tantas dialecticse 



* Cf.I. Aph.7i,89.andDe Augm. 
Sc. III. 4. 

4 Shaw explains this difficulty 
thus : " By contriving ways of trans- 
mitting things in a proper manner 
to the senses, that a true judgment 
may be formed of them when thus 
again brought under view." It 
seems simply to mean " strengthen- 
ing and defending the authority of 
the senses by keeping them within 
their proper limits as Bacon says 
(I. 136.) " sensui non derogamus 
sed ministramus." It will be best 
explained, perhaps, by reference to 
that part of the " Distributio ope- 
ns," which refers to the Nov. Org. 
where he says, " Perceptioni sensua 
immediate ac proprise non multum 
tribuimus: sed eo rem deducimus. 



ut sensus tantum de experimento, 
esperimentum de re judioet. Quare 
existimamus nos sensus Antistites 
religiosos, et oraculorum ejus non 
imperitos Interpretes nos prapsti- 
tisse: ut alii professione quadam, 
nos reipsa sensum tueri ac colere 
videamur." 

^ Rejecting those hasty conclu- 
sions to which the Intellect left to 
itself will leap immediately after 
sensible appreciation. Here again 
the Distributio throws light on the 
meaning " Quod vero attinet ad 
notiones primas intellectus; nihil 
est eorum, quse intellectus sibi per- 
missus congessit, quin nobis pro 
suspecto sit, nee ullo modo ratum, 
nisi novo judicio se stiterit, et secun- 
dum illud pronunciatum fuerit." 
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partes tribuerant. Ex quo liquet^ illos intellectui ad- 
minicula qusesivisse, mentis autem processum nativum 
et sponte moventem suspectum habuisse. Sed serum 
plane rebus perditis hoc adhibetur remedium; post- 
quam mens, ex quotidiana vitae consuetudine, et audi- 
tionibus et doctrinis inquinatis occupata, et vanissimis 
idolis obsessa iiierit. Itaque ars ilia dialecticse, sero 
(ut diximus) cavens, neque rem ullo modo restituens, 
ad errores potius figendos quam ad veritatem aperien- 
dam yaluit. Bestat unica salus ac sanitas, ut opus 
mentis universum de integro resumatur ; ac mens jam 
ab ipso priucipio nullo modo sibi permittatur» sed 
perpetuo regatur ; ac res, veluti per machinas, couficia- 
tur. Sane si homines opera mechanica nudis manibus, 
absque instrumentorum vi et ope, aggressi essent, 
quemadmodum opera intellectualia nudis fere mentis 
viribus tractare non dubitarunt ; parvse admodum fuis- 
sent res, quas movere et vincere potuissent, licet operas 
enixas, atque etiam conjunctas prsestitissent. Atque 
si paulisper morari^ atque in hoc ipsum exemplum, 
veluti in speculum, intueri velimus; exquiramus (si 
placet) si forte obeliscus aliquis, magnitudine insigois, 
ad triumphi vel hujusmodi magnificentise decus trans- 
ferendus esset, atque id homines nudis manibus aggre- 
derentur, annon hoc magnae cujusdam esse dementice 
spectator quispiam rei sobrius fateretur ? Quod si 
numerum augerent operariorum, atque hoc modo se 
valere posse confiderent, annon tanto magis? Sin 
autem delectum quondam adhibere vellent, atque im- 
becilliores separare, et robustis tantum et vigentibus 
uti, atque hinc saltem se vpti compotes fore sperarent, 
annon adhuc eos impensius delirare diceret? Quin 
etiam si, hoc ipso non contenti, artem tandem athleti- 
cam consulere statuerent, ac omnes deinceps manibus 
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et lacertis et nervis ex arte bene unctis et medicatis 
adesse juberent, annon prorsus eos dare operani» ut 
cum ratione quadam et prudentia insanirent, clamaret ? 
Atque homines tamen simili malesano impetu, et con- 
spiratione inutili, fenintur in intellectualibus ; dum ab 
ingeniorum vel multitudine et consensu, vel excellen- 
tia et acumine, magna sperant; aut etiam dialectica 
(quae qusedam athletica censeri possit) mentis nervos 
roborant : sed interim, licet tanto studio et conatu, (si 
quis vere judicaverit) intellectum nudum applicare non 
desinunt. Manifestissimum autem est in omni opere 
magno, quod manus hominis prsestat, sine instrumentis 
et machinis vires nec singulorum intendi, nec omnium 
coire posse. 

Itaque ex his quae diximus prsemissis, statuimus duas 
esse res, de quibus homines plane monitos volumus, ne 
forte illse eos fugiant aut prsetereant. Quarum prima 
hujusmodi est; fieri fato quodam (ut existimamus) 
bono, ad extinguendas et depellendas contradictiones 
et tumores animorum, ut et veteribus honor et reve- 
rentia intacta et imminuta maneant^, et nos destinata 
perficere, et tamen modestise nostrse fructum percipere 
possimus. Nam nos, si profiteamur nos meliora afferre 
quam antiqui, eandem quam illi viam ingressi, nulla 
verborum arte efficere possimus, quin inducatur quae- 
dam ingenii, vel excellentiae, vel iacultatis comparatio 
sive contentio : non ea quidem illicita aut nova ; 
(quidni enim possimus, pro jure nostro, neque eo ipso 
alio quam omnium, si quid apud eos non recte inven- 
tum aut positum sit, reprehendere aut notare?) sed 
tamen utcunque justa aut permissa; niliilominus impar 
fortasse fuisset ea ipsa contentio, ob virium nostrarum 
modum. Venim quum per nos illud agatur, ut alia 



« Cf. I. 32. 35. 
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omnino via intellectui aperiatur illis intentata et in- 
cognita, commutata jam ratio est ; cessant studium et 
partes ; nosque indicis tantummodo personam sustine- 
mus ; quod mediocris certe est auctoritatis, et fortunae 
cujusdam potius, quam facultatis et excellentise. Atque 
hsee moniti species ad personas pertinet, altera ad res 
ipsas. 

Nos siquidem de deturbauda ea, quse nunc floret, 
philosophia, aut si quae alia sit, aut erit» hac emendatior 
aut auctior, minime laboramus. Neque enim offici- 
mus, quin philosophia ista recepta, et aliae id genus, 
disputationes alant, sermones oment, ad professoria 
munera et vitae civilis compendia, adhibeantur et va- 
leant. Quin etiam aperte significamus et declaramus 
earn, quam nos adducimus, philosophiam ad istas res 
admodum utilem non futuram. Non prsesto est; neque 
in transitu capitur ; neque ex prsenotionibus intellectui 
blanditur; neque ad vulgi captum, nisi per utilitatem et 
effecta, descendet. 

Sint itaque (quod felix faustumque sit utrique parti) 
duse doctrinarum emanationes, ac duse dispensationes ; 
duse similiter contemplantium sive philosophantium 
tribus, ac veluti cognationes; atque illse neutiquam 
inter se inimica) aut aliense, sed foederatse et mutuis 
aoxiliis devinctse: sit denique alia scientias colendi, 
alia inveniendi ratio. Atque qui bus prima potior et 
acceptior est, ob festinationem, vel vitse civilis rationes, 
vel quod illam alteram ob mentis infirmitatem capere 
et complecti non possint, (id quod longe plurimis acci- 
dere necesse est) optamus, ut iis feliciter et ex voto 
succedat quod agunt, atque ut quod sequuntur teneant. 
Quod si cui mortalium cordi et curse sit, non tantum 
inventis hoerere, atque iis uti, sed ad ulteriora pene- 
trare; atque non disputando adversarium, sed opere 
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naturam vincere; denique, non belle et probabiliter 
opinari, sed certo et ostensive scire; tales, tanquam 
veri scientiarum filii, nobis (si videbitur) se adjungant ; 
ut omissis naturae atriis, quae iniiniti contriverunt, adi- 
tus aliquando ad interiora patefiat. Atque ut melius 
intelligamur, utque illud ipsum, quod volumus, ex no- 
minibus impositis magis familiariter occurrat; altera 
ratio, sive via, antidpatio mentis ^ ; altera, interpreiatio 
naturcB^ a nobis appellari consuevit. 

Est etiam quod petendum videtur. Nos certe cogi- 
tationem suscepimus, et curam adhibuimus, ut quae a 
nobis proponentur, non tantum vera essent, sed etiam 
ad animos hominum (licet miris modis occupatos et 
interclusos) non incommode aut aspere accederent. 
Veruntamen sequum est, ut ab hominibus impetremus, 
(in tanta prsesertim doctrinarum et scientiarum restau- 
ratione) ut qui de hisce nostris aliquid, sive ex sensu 
proprio, sive ex auctoritatum turba, sive ex demon- 
strationum formis, (quae nunc tanquam leges quaedam 
judiciales invaluerunt) statuere aut existimare velit; 
ne id in transitu, et velut aliud agendo, facere se posse 
speret : sed ut rem pernoscat ; nostram, quam descri- 
bimus et munimus, viam ipse paulatim tentet ; subtili- 
tati rerum, quae in experientia signata est, assuescat ; 
pravos denique, atque alte hserentes mentis habitus, 
tempestiva et quasi legitima mora corrigat ; atque tum 
demum, (si placuerit) postquam in potestate sua esse 
coeperit, judicio suo utatur. 

7 Cf. I. 36—36. 




APHOEISMr 

D£ 

INTERPEETATIONE NATURJl, 

ET 

REGNO HOMINIS. 



H0M02 naturae minister 

> "Aphoriami." See Adv. of 
Learning, Bk. n. " Aphorisms, ex- 
cept they be ridiculous, cannot be 
made but of the pith and heart of 
Science; for discourse of illustra- 
tion is cut o£f; discourse of con- 
nection and order is cut off; de- 
scriptions of practice are cut off ; so 
there remaineth nothing to fill the 
Aphorism but some good quantity 
of observation." Again, Nov. Org. 
1. 86. Aphorismi — sive breves, eae- 
demque sparsse nec methodo re- 
vinctse sententise." How strangely 
Bacon ignores his own description 
of Aphorisms ! For many of those 
in the Nov. Org. are long chapters 
full of " Illustration, example, and 
connection," and any thing but terse 
pithy sayings. 

^ This Aphorism occurs at the 
end of the " Distributio Operis" 
with the following addition : " Ne- 



SMUS I. 

et interpreSy tantum facit et 

que enim ullae vires causarum cate- 
nam solvere aut perfringere possint: 
neque Natura aUter quam parendo 
vincitur i. e. Man is but Nature's 
Interpreter and Servant, not her 
Master. Effects follow from their 
Causes; we cannot interrupt the 
connection, we can only interpret 
(i. e. explain the fact) and serve, 
(i. e. apply or remove the antece- 
dent, and so help or hinder the pro- 
duction of the consequent.) We 
cannot break God's rule for things, 
without the supernatural exertion of 
His Power. " The power of Man 
over Nature," says Sir J. Herschel 
in his Discourse on Natural Philo- 
sophy, " is limited only by one con- 
dition — ^that it must be exercised in 
conformity with the Laws of Na« 
ture." Any thing beyond this is a 
Miracle, and this constitutes the 
true distinction between Miracles 
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intelligit quantum de naturae ordine re vel mente^ ob- 
servaverit : nec amplius scit, aut potest. 

IT. 

Nec nianus nuda, nec intellectus sibi permissus, 
multum valet ^ ; instrumentis et auxiliis res perficitur ; 
quibus opus est, non minus ad intellectum, quam ad 
manum. Atque ut instrumenta manus motum aut 
cient aut regunt ; ita et instrumenta mentis intellectui 
aut suggerunt aut cavent. 



and ordinaiy acts of Power. Cf. 
Mill's Logic, chap. zxv. § a. Trench 
on Miracles, chap. ii. As to the 
ttmUs of Man's knowledge, we seem 
now to be mostly agreed to take the 
humbler view which denies that we 
ever can really attain to the know- 
ledge of causes. For what Bacon 
himself thought as to this, we must 
refer to II. i — 20. Dugald Stewart, 
who states the case for Man's limited 
knowledge most definitely and with 
most authority, says, " In calling 
Man ' Naturae Interpres' Bacon had 
plainly the same idea of the object 
of Physics which I attempted to con- 
vey when I said that what are com- 
monly called the causes of Pheno- 
mena are only their established ante- 
cedents or signs.** He has also gone 
into the subject fully in his Philo- 
sophy of the Human Mind, ch. i. 
sect, a, and note C (upon the same 
chapter and section). The best 
Commentary on these first Apho- 
risms is the opening of Bk. ii, where 
these are expanded and illustrated. 
They contain the object of the whole 
work: "Veritas et utilitas" (1. 124) 
are his aim—correct and increased 
knowledge, and an expanded field for 
practice. Cf. also Hallam Lit. of 
Eur. Part iii. ch. III. § 63. 
» For " re" the Distributio" 



reads opera," shewing that the 
distinction is between our observa- 
tion of things, facts, effects in the 
Universe, and our mental operations 
on them : re" by observation, 
" mente" by contemplation. This 
Aph. has been ususlly spoiled in 
translations. Hallam has given it 
correctly, Lat. Eur. ubi wpra, 

^ This feebleness, arising from 
want of instrumental aids, is treated 
of more at length in the Preface. 
In fact these first few Aphorisms 
pass over much the same ground. 
The objects of all Instruments are 
twofold, positive and negative, to 
incite, or to regulate. The 1st Book 
of the Nov. Org. being the " Pars 
operiB destruens" is almost entirely 
regulative, points out errors, and 
removes them ; " Intellectui cavet." 
The and Book is constructive; "In- 
tellectui suggerit." An analogous 
Organon, Bacon holds, (I. 127), 
might be applied to other subjects, 
and so in Morals our Apparatus 
(Education, Law, &c.) are properly 
intended to regulate the Appetites 
and Feelings, and to stimulate the 
Intellectual part of man. So too 
in Politics. For the way in which 
Bacon regards the Nov. Org. as in- 
strumental, cf. 1. 127. II. 5a. 
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III. 

Scientia et potentia humana in idem coiDciduDt*\ 
quia ignoratio causae destituit effectum. Natura enim 
non nisi parendo vincitur^: et quod in contemplatione 
instar causae est, id in operatione instar regulae est. 

IV. 

Ad opera nil aliud potest homo, quam ut corpora 
naturalia admoveat et amoveat: reliqua natura intus 
transigit ^. 

Solent se immiseere naturae (quoad opera) mechani- 



* '* In idem coinddunt'' as far 
as man's intentional production is 
concerned. For this union of man's 
knowledge and power, cf. II. 3. 
" £z formarum inventione sequitur 
oontemplatio vera, et operatio li- 
bera." And we have an example 
of it in the Definition of Heat in 
the "First Vintage," II. 20. 

• Cf. 1. 129. "The powers which 
act in the processes of Nature and 
in those of Art are precisely the 
same, and are only directed in the 
latter case by the btention of man 
towards particular objects." Play- 
fair, Diss. iii. in the Preliminary 
Vol. Encycl. Brit. p. 459. 

7 Cf. de Augm. Sc. II. 2. "ITiis 
certain truth should be thoroughly 
settled in the minds of men, that 
artificials differ not from natural in 
form and essence, but in the effi- 
cient only : for man hath no power 
over Nature save only in her mo- 
tion ; i. e. to mingle or put together 
natural bodies, and to separate or 
pat them asunder: wherefore where 
there is apposition and separation 
of bodies natural, conjoining (as 
they term it) active with passive, 
man may do all things: this not 
done, he can do nothing." And 



Playfair (ubi supr.) " In Art, man 
does nothing more than bring things 
nearer to one another, or c^ry them 
farther off; the rest is performed 
by Nature, and on most occasions 
by means of which we are quite ig- 
norant." 

^ As to the Mechauician, the 
Mathematician and the Physician, 
Bacon's remarks were being falsi- 
fied at the very time he wrote. — 
Mechanics had produced fly-docks, 
telescopes, and other usejful con- 
trivances. — Mathematics boasted of 
Kepler and Galileo ; and the disco- 
veries of Harvey and Gilbert were 
opening out a new world for Medical 
research. But Bacon could scarcely 
have discerned all this, and his jea- 
lousy of his contemporaries (cf. I. 
54) would scarcely have allowed 
him to acknowledge their worth. 
Besides this he was utterly ignorant 
of Mathematics (see Hallam Lit. 
Eur. vol. II. iii. 3. § 78). Alchemy 
was certainly thoroughly empirical 
and faulty] for " at this time Che- 
mistry seemed to have an elective 
attraction for everything that was 
absurd and unfounded." (Playfair.) 
And Magic, which still exerted great 
influence, was as bad. Sir T. Browne 
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cus, mathematicus, medicus, alchemista, et magus ; sed 
omnes (ut nunc sunt res) conatu levi, successu tenui. 

VI. 

Insanum quiddam esset* et in se contrarium, existi- 
mare ea, quae adhuc nunquam facta sunt, fieri posse, 
nisi per modes adhuc nunquam tentatos. 

VII. 

Generationes mentis et manus numerosse admodum 
videntur in libris et opificiis. Sed omnis ista varietas 
sita est in subtilitate eximia, et derivationibus pauca- 
rum rerura, quae innotuerunt; non in numero axio- 
matum ^. 

VIII. 

Etiam opera, quae jam inventa sunt, casui debentur 
et experientise, roagis quam scientiis : scientise enim, 
quas nunc liabemus, nihil aliud sunt quam quaedam 



Rel. Med. i. 31. gives some account 
of it ; which is worth consulting as 
it gives the views of a Physician and 
contemporary of Bacon. Cf.alsoDe 
Augm. Sc. iii. 5. and Adv. of Learn- 
ing Bk. ii. Mechanics, Alchemy 
and Magic, are treated of more at 
length infra 1. 85. Bacon's remarks 
are however true enough of the ordi- 
nary state of these suhjects in his day. 

9 Cf. Adv. of Learning, Bk. i. 
on Contentious Learning, also infr. 
1. 85. 106. There is a tendency here 
too (which runs throughout Bacon's 
writings) to underrate. Maurice says 
of him that " one of his chief faults 
was his failing in the reverence due 
to his great predecessors and this 
wiU appear more as we go on. Here 
he seems to ignore the growth of the 
Fine Arts, Architecture and Paint- 
ing especially. But these he may 
possibly have passed by intention- 
ally as having little to do (though 



could this be true?) with that 
" Truth and Utility" he was aiming 
at. It is remarkable that in Aph. 85 
he takes no notice of the Fine Arts, 
even under the head of " Artes Li- 
berales." But then, one might say, 
what else was to be expected from 
one who (De Augm. iv.) can class 
Painting and Music among low 
'* Artes Voluptuarise." See Hallam 
Lit. Eur. IL iii. i. $ 48. 

For the term Axiom see Appen- 
dix A. 

10 This was in Bacon's day for 
the most part true of Physics, 
though not at all so of either Ma- 
thematics or the Fine Arts. And 
Bacon professes here to be treating 
(it is presumed) of the whole circle 
of Human Knowledge. 

For Tvxn and (fxirttpia and their 
difference from and connection with 
hrurnififi see Aristotle Eth. Nic. vi.4. 
Metaph. L i. 
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concinnationes rerum antea inventarum ; non modi in- 
veniendi, aut designationes novorum operum. 

IX. 

Causa vero et radix fere omnium malorum in scien- 
tiis ea una est ; quod dum mentis humanse vires false 
miramur et extoUimus, vera ejus auxilia non quse- 
ramus. 

X. 

Subtilitas naturae subtilitatem sensus et intellectus 
multis partibus superat^^ ; ut pulchrae illae meditationes 
et speculationes humanae et causationes, res malesana 
sint, nisi quod non adsit qui advertat. 

XL 

Sicut scientise, quae nunc habentur, inutiles sunt ad 
inventionem operum ; ita et logica, quae nunc habetur, 
inutilis est ad inventionem scientiarum 

XIL 

Logica, quae in usu est, ad errores (qui in notionibus 
vulgaribus fundantur) stabiliendos et figendos valet^ 
potius quam ad inquisitionem.veritatis; ut magis dam- 
nosa sit, quam utilis ^. 

XIIL 

SjUogismus ad principia scientiarum non adhibetur, 
ad media axiomata frustra adhibetur, cum sit subtilitati 



11 This subtilty of Nature Bacon 
seemed to think would be laid bare 
by the investigation of Latent Pro^ 
eesB and Structure and by the dis- 
coFery of Forms, in Bk. 11. His 
language is very like that of Ansto- 
tle here, and in several other places. 
See Arist. Metaph. Bk. A the less. i. 

Korii Ifvo Tp6irovt, oitK iv roU npaypMr 
frty, dXX' fv iffup t6 alriow avrrjt. 



^fupav, ovro» kclI rrjt ^fitrtpag ^x^ff 
6 yovt np6s rh ^nnrtt ffkMptp^&rara 
n6pr»v. 

12 For the old system of Logic 
see Appendix B. Cf. II. 53, and 
that part of the " Distributio" which 
is prefixed to this edition, and refers 
to the Nov. Org. 

i< What is wanted is not power 
of drawing Inferences from given 
Principles, but of discovering Prin- 
ciples themselves. 
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naturae longe impar. Assensum itaque constringit, iion 
res. 

XIV. 

Sjllogismus ex propositionibus constat, propositiones 
ex verbis, verba notionum tesserae sunt^^. Itaque si 
notiones ipsae (id quod basis rei est) confusae sint, et 
temere a rebus abstractae ; nihil in iis, quae superstruun- 
tur, est firmitudinis. Itaque spes est una in inductione 
vera 

XV. 

In notionibus nil sani est, nec in logicis, nec in phy- 
sicis: uon substantia^ non qmlitas^ agere, pati, ipsum 
essCi bonae notiones sunt ; multo minus grave, levCy den- 
sum, tenue^ humidufny siccum, generation corruption attra- 
Aerey fugare, elementum, materia, forma, et id genus ; 
sed omnes phantastieae et male terminatae. 

XVI. 

Notiones infimarum specierum, hominis, cantSy co- 
lumbcBy et prehensionum immediatarum sensus, calidi, 
frigidiy atti, nigri, non fallunt magnopere ; quae tamen 
ipsae a fluxu materiae et commissione rerum quandoque 
confunduntur ; reliquae omnes (quibus homines hacte- 
nus usi sunt) aberrationes sunt, nec debitis modis a 
rebus abstractae et excitatae. 



1^ Words are symbols of concep- 
tions, and how far do they react 
upon men's minds, and become the 
causes of conceptions ? If our con- 
ceptions be definite and wrong, the 
syllogism only leads us the farther 
astray ; if indefinite and vague, the 
syllogism falls under M. l\irgot's 
censure (CEuvres, tom. iii. p. 68, 
quoted by Stewart on the Human 
Mind, vol. II. ch. iii. § 2): Tout 
Tartifice de ce calcul ing^eux, dont 
Aristote nous a donn^ les r^les, 
tout I'art du syllogisme est fond^ 



sur I'usage des mots dans le mime 
sens ; Temploi d'an mdme mot dans 
deux sens diff^^rens fait de tout rai- 
sonnement un sophisme; et ce genre 
de sophisme, peut-^tre le plus com- 
mun de tons, est une des sources les 
plus ordinaires de nos erreurs." But 
they who write of the syllogism by 
and in itself of course ought to cut 
off all connection between it and 
matter. But for all this see Appen- 
dix B. 

First mention of Induction. 
Treated of fully in 1. 104. 105. 
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Nec minor est libido et aberratio in constituendis 
axiomatibu8» quam in notionibus abstrahendis ; idque 
in ipsis principiis, quae ab inductione vulgari pendent. 
At multo major est in axiomatibus, et propositionibus 
inferioribuSy quae educit syllogismus. 



Quae adhuc inventa sunt in scientiis, ea bujusmodi 
sunt, ut notionibus vulgaribus fere subjaceant : ut vero 
ad interiora et remotiora naturae penetretur, necesse 
est ut tam notiones quam axiomata magis certa et 
munita via a rebus abstnihantur, atque omnino melior 
et certior intellectus adoperatio in usum veniat. 



Duae viae sunt, atque esse possunt, ad inquirendam 
et inveniendam veritatem. Altera a seusu et particu- 
laribus advolat ad axiomata maxime generalia, atque 
ex iis principiis eorumque imraota veritate judicat et 
invenit axiomata media; atque liaec via in usu est^^. 
Altera a sensu et particularibus excitat axiomata, 
ascendendo continenter et gradatim, ut ultimo loco 
perveniatur ad maxime generalia; quae via vera est, 
sed intentata. 



Eandem ingreditur viam (priorem scilicet) intellectus 
sibi permissus, quam &cit ex ordine dialecticae. Gestit 
enim mens exsilire ad magis generalia, ut acquiescat 

i< Cf. I. 22. and 104. The con- as one of the Instincts of Human 

trast between the two is drawn out Nature. It shews itself in Morals, 

in the latter of these Aphorisms. Politics, Religion, as much as in 

17 " ut acquiescat." This yearn- other subjects. It arises in great 
ing after an cirtar^fu;, a something part from our fear of our own Re- 
definite and conclusive in which to sponsibility, and of the duty of 
rest, a shrinking from the indefinite, judging for ourselves. It leads in 
and prayer for a rule, may be counted Physics to hasty dogmatic generali- 
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et post parvam moram fastidit experientiam : sed h»c 
mala demum aucta sunt a dialectica ob pompas dispu- 
tationum 

XXI. 

Intellectus sibi permissus, in ingenio sobrio et pa- 
tiente et gravi, (prajsertim si a doctrinis receptis non 
impediatur,) tentat nonnihil illam alteram viam, quae 
recta est, sed exiguo profectu; cum intellectus, nisi 
regatur et juvetur, res insequalis sit, et omnino inhabilis 
ad superandam rerum obscuritatem. 

XXII. 

Utraque via orditur a sensu et particularibus, et ac- 
quiescit in maxime generalibus: sed immensum quid- 
dam discrepant ; cum altera perstringat tantum expe- 
rientiam et particularia cursim; altera in iis rite et 
ordine versetur : altera rursus jam a principle consti- 
tuat generalia qusedam abstracta et inutilia; altera 
gradatira exsurgat ad ea quae revera naturae sunt no- 
tiora 

XXIII. 

Non leve quiddam interest inter humanse mentis 
idola^^ et divinae mentis ideas ; hoc est, inter placita 



sations^ such as those of the Neptu- 
nian and Vulcanian theories in the 
earlier History of Geology. The 
weariness of suspended judgment — 
being too the weariness of thought 
— Pleads us into grave errors. No- 
thing so much shews that Man's 
real good does not lie in 6€»pla, but 
in the moral world of actions and 
feelings. 

18 <« Porapse disputationum." 
Scholastic and formal Discussions 
upon given Theses, relics of which 
still survive. 

!• «Natur« notiora." Aristotle's 
^v<re( (ofrXfl^ff) ytwpifUirfpa. Gf. the 
part of the " Distributio" given 



above : " qux rebus luereant in me- 
dullis." These will be the divinse 
mentis idee" of the next Aphorism, 
which seem also to be the Forms, 
of which we shall hear much pre- 
sentiy. 

^ Idola. EidcttXa, phantoms or 
spectres, not " idols" in our sense : 
*'images" as bearing both senses per- 
haps comes near the meaning. Hal- 
lam, lit. of Europe, Part III, Chap, 
iii. § 60, attacks the translation Idols, 
which Playfair had sanctioned in the 
Dissert. (Encycl. Brit. p. 455.) " the 
false divinities to which the mind 
had so long been accustomed to 
bow." In the Advancement of 
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qusedam inania, et veras signaturas atque impressiones 
factas in creaturis, prout inveniuntur. 

XXIV. 

Nullo modo fieri potest, ut axiomata per argumenta- 
tionem22 constituta ad inventionem novorum operum 
yaleant; quia subtilitas naturae subtilitatem argumen- 
tandi multia partibus superat. Sed axiomata, a par- 
ticularibus rite et ordine abstracta, nova particularia 
rursus facile indicant et designant; itaque scientias 
reddunt activas. 

XXV. 

Axiomata, quae in usu sunt, ex tenui et manipulari 
experiential, et paucis particularibus, quae ut pluri- 



Learning Bacon himself calls them 
(Pickering's ed. p. 193. 195) " Fal- 
lacies" or " False Appearances." 
From his love for pregnant words, 
we might have thought, but for his 
own English terms, that he meant 
" false Gods but it seems pretty 
clear that he means Phantoms, espe- 
cially as' he refers to Plato's cave in 
the Advancement, where the cap- 
tives saw only shadows, and heard 
but the echo of voices. The EDglish 
word Idol once bore the sense of 
cSftttXov; but as it does not now, 
and as there is nothing to shew that 
the notion of False Gods was in 
Bacon's mind, it will be best to 
translate " Phantoms" or " Appear- 
ances." 

31 " Divinse mentis idesB." This 
language is directly borrowed from 
Plato. But that Bacon did not mean 
what Plato is ordinarily supposed to 
mean by his Idtai is clear from the 
whole account of Form in Bk. II. 
and especially from II. 17. non 
intelligantur ea, quae dicimus, de 
Formis et Ideis abstractis, ut in 
materia non deterrainatis, aut male 



determinatis." He evidently here 
alludes to Aristotle's distinction be- 
tween fiBrj )((iopi(TTh and ax&ptara 
(Met. xii. 4), and holds that as God 
is Author of the Universe He has 
made all things according to the 
" Patterns in the Divine Mind," 
(whatsoever may be hidden under 
the phrase :) but that it would be 
futile foi Man to endeavour to con- 
template any thing abstracted from, 
and out of its connexion with, the ma- 
terial world. It would be premature 
to discuss the Baconian Form here. 
It will come up again : cf. I. 66. 75. 
124. II. I — 20. De Augm. Sc. V. 4. 
Adv. of Learning, p. 55, 139 (Pick- 
ering's ed.) See also D. Stewart, 
Philosophy of the Human Mind, 
ch. iv. § 6. 

22 By controversy only, without 
appeal to facts, llie Schoolmen 
substituted their universe of con- 
ceptions for that of things; but 
made little progress in real know- 
ledge. The subtilty of even the 
Imagination is far below the subtilty 
of facts. Cf. 1. 10. 

23 An ex()erience scanty and in 
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mum occurrunt, fluxere; et sunt fere ad mensuram 
eorum facta et extensa : ut nil mirum sit, si ad nova 
particularia non ducant. Quod si forte instantia ali- 
qua, non prius animadversa aut cognita, se offerat, 
axioma distinctione aliqua frivola salvatur^ ubi emen- 
dari ipsum verius foret. 

XXVI. 

Rationem liumanam, qua utimur ad naturam, anticu 
pationes^ natura^ (quia res temeraria est et praema- 
tura); at illam rationem quae debitis modis elicltur a 
rebus, interpretationem natur<B^ docendi gratia, vocare 
consuevimus. 

XXVIL 

Anticipationes satis firmse sunt ad consensum ; quan- 
doquidem, si homines etiam insanirent ad unum mo- 
dum et conform] ter, illi satis bene inter se congruere 
possent 

xxvm. 

Quin longe validiores sunt ad subeundum assensum 
anticipationes, quam interpretationes ; quia ex paucis 
collectse, iisque maxime quae familiariter occurrunt, in- 
tellectum statim perstringunt^, et phantasiam implent; 
ubi contra, interpretationes, ex rebus admodum variis 
et multum distantibus sparsim coUectae, intellectum 



handfula;" or it may refer to the 
" nuda mauus'* of I. 3, and to the 
want of Instrumental aids. These 
Axioms Bacon says in I. 7. are few 
in number; eked out by endless 
subdivifflons, distinctions, and appli- 
cations. Cf. 1. 85. 

^ Though perhaps he would not 
have allowed it, there is a condemna- 
tion of the older method in the very 
name " Anticipationes.'* And most 
of Bacon's professions of peaceful- 
ness have in them a tinge of Irony. 

2ft This would seem to be levelled 



against the argrument from universal 
consent, which would be used against 
the new system. Cf. I. 77. Bacon 
probably alludes to Horace, Serm. 
II. 3. 40, &c. 

28 Cf. Adv. of Learning, p. 51, 
where speaking of a parallel evil to 
this, (viz. that of those who look at 
all things from the onesided point 
of view which some favourite study 
gives them,) Bacon quotes Aristotle 
with approbation : " Qui respi- 
ciunt ad pauca, de facili pronim- 
tiant." 



Digitized by 



LIB. I. 2,6—32. 



17 



snbito percutere non possunt ; ut necesse 8it eas, quoad 
opiniones duras et absonas, fere instar mysterioram 
fidei videri. 

XXIX. 

In scientiis, quae in opinionibus et placitis ^ fundatae 
sunt, bonus est usus antidpationum et dialecticae; 
quando opus est assensum subjugare, non res ^. 

XXX. 

Non, si omnia omnium setatum ingenia coierint, et 
labores contulerint et transmiserint, progressus magnus 
fieri poterit in scientiis per anticipationes : quia errores 
radicales, et in prima digestione mentis, ab excellentia 
functionum et remediorum sequentium non curantur. 

XXXI. 

Frustra magnum expectatur augmentum in scientiis 
ex superinductione et insitione novorum super vetera ; 
sed instauratio facienda est ab imis fundamentis, nisi 
libeat perpetuo circumvolvi in orbem, cum exili et 
quasi contemnendo progressu^. 

XXXII. 

Antiquis auctoribus suns constat honos, atque adeo 
omnibus^; quia non ingeniorum aut iacultatum indu- 



27 «'placita^'' arbitrary views, with- 
out foundation except in the mind 
of him who holds them ; the Ari- 
stotelian $€<ris, 

28 This " subjugation of assent'' 
is the part of those who are content 
to use the " subtilitas Intellectus/' 
^thout troubling themselves about 
the subtilitas rerum/' 

29 If the system be thoroughly bad, 
no patching will avail. The more, 
too, it is used, the farther wrong it 
will lead; or at any rate, it will, at 
the best, carry us round and round 
in a circle, without real progress. 



Bacon seems here to allude to 
Matth. ix. 16. " No man putteth a 
piece of new cloth unto an old gar- 
ment, &c." 

Cf. Preface : *' non ingenio- 
rum, &c.'' He declares farther on 
that the new Method does not exalt 
but level intellects : cf. Infr. 1. 123. 
Though, for the sake of obtaining a 
hearing, he is willing there should 
be two " doctrinarum emanationes" 
— ^two systems going on side by 
side; yet he fully believed that his 
own must soon put an end to the 
other, as indeed it has done. 
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citur comparatro, sed viae ; iiosque non judicis, sed indi- 
cis^^ personam sustinemus. 

XXXIII. 

Nullum (dicendum enim est aperte) recte fieri potest 
judicium nee de via nostra, nee de iis quae secundum 
earn inventa sunt, per anticipationes^ (rationem scilicet 
quae in usu est) quia non postulandum est ut ejus rei 
judicio stetur, quae ipsa in judicium vocatur. 

XXXIV. 

Neque etiam tradendi aut explicandi ea^ quae addu- 
cimus, facilis est ratio ; quia, quae in se nova sunt, in- 
'telligentur tamen ex aualogia veterum ^. 

XXXV. 

Dixit Borgia^ de expeditione Gallorum in Italiam, 
eos venisse cum creta in manibus, ut diversoria nota- 
rent, non cum annis, ut perrumperent Itidem et 



31 This use of index, "guide," 
leads one to think the Indicia of the 
title must be " the opening out of a 
new way." 

33 xhe ancient system and way of 
thought would be certainly brought 
to bear unfavourably on his : there- 
fore he sets to work to oppose this, 
and at the same time to apologise 
for the difficulty of this his work : 
cf. Preface ad fin, " Ex analogia 
veterum Man, as he lives in the 
midst of relations, subject to all 
the influences of what Butler calls 
" continuous analogies," can very 
rarely grasp any truth or principle 
absolutely; he needs illustration and 
connection to make it intelligible to 
him. 

33 This Borgia was Alexander VI, 
and the expedition of the French 
that under Charles V III, which over- 
ran Italy in five months. A. D. 1494. 

34 Bacon alludes to this in the 



Adv. of Learning (p. 153) : " I like 
better that entry of Truth which 
cometh peaceably with chalk to 
mark up those minds which are 
capable to lodge and harbour it, 
than that which cometh with pug- 
nacity and contention.". He has 
also quoted it in the De Augmentis. 
For he was peculiarly given to re- 
peat his favourite illustrations ; and 
in this his mind seems to have been 
somewhat like Coleridge's. He was 
peculiarly free from all disputa- 
tious humours, and despised rather 
than attacked those whose know- 
ledge was cast in a scholastic mould, 
or whose minds were unfit to re- 
ceive his doctrines. Macaulay (Essay 
on Bacon) says, " he never engaged 
in controversy ; nay, we cannot re- 
collect, in all his philosophical works, 
a single passage of a controversial 
character." The man whose genius 
led him so clearly to discern resem*> 
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nostra ratio est ; ut doctrina nostra animos idoneos et 
capaces subintret : confutationum enim nuUus est usus, 
ubi de principiis et ipsis notionibus, atque etiam de 
formis demonstrationum dissentimus ^. 

XXXVI. 

Restat vero nobis modus tradendi unus et simplex, 
ut homines ad ipsa particularia et eorum series et ordi- 
nes adducamus ; et nt illl rursus imperent sibi ad tem- 
pus abnegationem notionum, et cum rebus ipsis con- 
suescere incipiant. 

XXXVII. 

Ratio eorum, qui acatalepsiam ^ tenuerunt, et via 
nostra, initiis suis quodammodo consentiunt ; exitu im- 
mensum disjunguntur et opponuntur. Illi enim nihil 
sciri posse simpliciter asserunt ; nos, non multum sciri 
posse in natura, ea, quae nunc in usu est, via : verum 
illi exinde auctoritatem sensus et intellectus destruunt; 
nos auKilia iisdem excogitamus et subministramus. 

XXXVIII. 

Idola et notiones falsse, quae intellectum humanum 
jam occuparunt, atque in eo alte ha^rent, non solum 



blances rather than dififerences (cf. 
I. 55.) was not fit for a controver- 
sialist. He loved to discover relations 
and connections between things, (of 
this his often fanciful metaphors and 
similes are signs,) not to attack 
others, or to mark ofif lines of dis- 
tinction. Cf. infr. Aph. ia8. 

w They who differ on first prin- 
ciples cannot argue — ^a thing which 
many forget who dispute without 
looking into the full depth of their 
difference from others. 

^ He translates " Acatalepsia*' in 
the Advancement of Learning, by 
" Incomprehensibleness.'^ But this 
word (besides its unwieldiness) does 
not convey the exact sense to our 



ears. The word occurs in Cic. ad 
Att. xiii. 19. It would properly 
be applied to the Academics who 
denied the possibility of all know- 
ledge (nil sciri posse) rather than 
to the Sceptics, who, according to 
Sextus Emp., neither asserted nor 
denied, but doubted. The word for 
Scepticism is irroxq. The Sceptics 
did not fall into the snare of " dog- 
matising unbelief" as the later Aca- 
demy did : cf. I. 67, where Bacon 
confounds Pyrrho with the New Aca- 
demy. And it may be added, that 
practically people refuse to distin- 
guish between the Academy and the 
Sceptics, classing both under the 
latter name. 

C 2 
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mentes hominum ita obsident, ut veritati aditus diffici- 
lis pateat ; sed etiam dato et concesso aditu, ilia rursiis 
in ipsa instauratione scientiarum occurrent, et molesta 
erunt; nisi homines prsemoniti adversus ea se, quan- 
tum fieri potest, muniant*"^. 

XXXIX. 

Quatuor sunt genera idolorum^ quae mentes humanas 
obsident. lis (docendi gratia) nomina imposuimus ; ut 
primum genus, idola tribm; secundum, idola spectis; 
tertium, idola fori ; quartura, idola theatric vocentur. 

XL. 

Excitatio notionum et axiomatum per indtictionem 
veram est certe proprium remedium ad idola arcenda 
et summovenda; sed tamen indicatio idolorum magni 
est usus. Doctrina enim de idolis similiter se habet 
ad interpretationem naturcB^ sicut doctrina de sophisticis 
elenchis ad dialecticam vulgarem ^. 

XLI. 

Idola'^ trUms sunt fundata in ipsa natura bumana, 



^ It is worthy of notice that 
Friar Bacon has pointed out the 
causes of error as clearly as his 
iUustrious successor and namesake 
has done, in the Opus Majus, cap. i. 
" Quattuor vero sunt maxime com- 
prehendenda veritatis ofifendicula, 
quie omnem quemcunque sapientem 
impediunt: (i) fragilis et indignae 
auctoritatis ezemplum : (2) consue- 
tudinis diutumitas (3) vulgi sensus 
imperitus: (4) propriae ignorantiie 
occultatio cum ostentatione sapien- 
tue apparentis. Nam ubi h»c domi- 
nantur, nulla ratio movet, nullum 
jus judicat, nulla lex ligat, fas lo- 
cum non habet; natiuw dictamen 
perit; facies rerum mutatur, ordo 
confunditur, vitium prsevalet, virtus 
exstinguitur, falsitas regnat, Veritas 
exsufflatur." 



M As the Soph. El. attacked cer- 
tain quibbles, and cleared the way 
for Dialectics, by getting rid of am- 
biguities, &c., so this part of the 
Nov. Org. is intended to dear away 
certain prejudices and preoccupa- 
tions of men's minds, so as to make 
way for the declaration of the true 
Method. 

^ Idola, Reference may be made, 
for a view of the way in which other 
writers treat the Phantoms of the 
mind, to D. Stewart's Philosophy of 
the Human Mind, part II. ch. iii. 
sect. 3: see also the Port Royal 
Logic, chapter on " Des sophismes 
d'amour-propre, d'interit, et de pas- 
sion;" and Sir J. Herschel*s Dis- 
course on the Study of Nat. Phil. 
* 68—73- 
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atque id ipsa tribu seu gente hominum ^. Falso enim 
asseritur, sensum humanum esse tnensuram rerum ; 
quin contra, omnes perceptiones, tani sensus quam 
mentis, sunt ex analogia hominis, non ex analogia uni- 
yersi^^ Estque intellectus humanus instar speculi 
insqualis ad radios rerum, qui suam naturam naturae 
rerum immiscet, eamque distorquet et inficit. 

XLII. 

Idola spectis sunt idola hominis individui ^. Habet 
enim unusquisque (prseter aberrationes naturse humanse 
in genere) specum sive cavernam quandam individuam, 
quae lumen naturae irangit et corrumpit; vel propter 
naturam cujusque propriam et singularem ; vel propter 



^ The I^la Tiibus are those 
general prejudices which arise from 
the infirmity of Human Nature it- 
self." For even the old axiom t 
natn doiccc, tovt thai <l>afi€v (Ar. 
Eth. z. 2.) must be taken with 
limitation. It affords a presump- 
tion of truth in aU cases; in some 
(those in which all mankind may 
fairly be supposed able to judge, as 
in some Moral questions) it gives a 
Moral certainty. But still man is in 
no sense perfect or iravrwf furpov, 
and if left to himself generates a 
multitude of errors. Cf. Ady. of 
Learning, p. 195 (Pickering). 

*i " £z analogia hominis &c." We 
are wont to refer all our perceptions 
to man as their measure; and re- 
gard them with relation to him (as 
people do when they argue much 
from Fmal Causes), and not in their 
relation to the Universe of which 
they form parts. In this recall of 
Man from himself to the world. 
Bacon shews a spirit very unlike 
that of the " Positive" school, who 
have claimed him as one of them- 
selves. 



^ The Idola Spectu. Those pre- 
judices which are peculiar to indi* 
viduals, beside and beyond those 
common to Human Nature. These 
are, (i) those which arise from dif- 
ferences of temperament, (3) those 
due to education, (3) to the pursuit 
of particular studies, (4) to dififer- 
enoes in the temporary condition of 
each man's mind. 

There are some good remarks in 
D. Stewart's Phil, of the Human 
Mind, vol. I. Introd. ii. § 1. on those 
" Idola*' which are connected with 
Education, cf. also the De Augm. 
Sc. V. 4. 

The name Spectu was suggested 
by Plato's Cave, as we see by refer- 
ence to the Advancement of Learn- 
ing, p. 194, where Bacon speaks of 
*' that feigned supposition that Plato 
maketh of the Cave." (Plato, Rep. 
vii. I.) But the parallel does not by 
any means hold throughout. The 
Cave of Plato contains all men who 
do not attain to the knowledge of 
Ideal Truths; and would in fact 
include all the " Idola." Bacon 
calls these " Idola Specus ;" else- 
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erlucationem et conversationem cum aliis; vel propter 
lectionem librorum, et auctoritates eonirn quos quisque 
colit et miratur ; vel propter difFerentias impressionum, 
prout occurrunt in aninio proeoccupato et praedisposito, 
aut in animo aequo et sedato, vel ejusmodi : ut plane 
spiritus humanus (prout disponitur in hominibus sin- 
gulis) sit res varia, et omnino perturbata, et quasi 
fortuita. Unde bene Heraclitus^, homines seientias 
quaerere in minoribus mundis, et non in majore sive 
communi. 

XLIII. 

Sunt etiam idola tanquam ex contractu et societate 
humani generis ad invicem, quae idola f(yi% propter 
liominum commercium et consortium, appellamus**. 

where each man's particular Dse- Arc, are some fine lines by Cole- 
men, or seducing familiar spirit.*' ridge upon this thought of the 
In the I St ed. of Southey's Joan of Cave, 

" We in this low world 
Placed with our backs to bright Reality, 
lliat we may learn with young unwonted ken 
Things from their shadows. Know thyself my Soul ! 
Confirm'd thy strength, thy pinions fledged for flight. 
Bursting this shell, and leaving next thy nest. 
Soon upward soaring shalt thou fix intense 
Thine eaglet eye on Heaven's eternal Sun !" 



^ Heraclitus ' the obscure' flourish- 
ed about B.C. 500. He was an Ephe- 
sian,and so is usually classed with the 
lonians, though his views were more 
like those of the Eleadc school. He 
made Fire the first ground of things; 
declared that there was no stability 
in nature ; and worked in with this 
contempt of the evidences of the 
senses a contempt of man (oxXoXoi- 
dopos), of which the saying here re- 
ferred to is an instance, llie senti- 
ment that the Macrocosm might be 
fully learnt from the Microcosm was 
a favourite with Paracelsus. 
^ Idola Fori, Prejudices spring- 



ing from the faulty use of language 
in our intercourse with one another. 
(Words, the " notionum tessene," 
being analogous to money in the 
market-place.) We have already 
touched on language, 1. 14, and its 
reaction on thought. The faulty use 
of terms is the greatest difliculty in 
all investigations. Mathematics and 
Chemistry have made their progress 
by building up a new nomenclature. 
It is a question how far Bacon is 
right in retaining the language of 
the Ancients out of a love of peace. 
From a dread of this Idolon, men 
have thought of establishing an en- 
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Homines enim per sermones sociantur; at verba ex 
captu vulgi impoDuntur. Itaque mala et iuepta verbo- 
rum impositio miris modis intellectum obsidet. Neque 
definitiones aut explicationes, quibus homines docti se 
munire et vindieare in nonnullis consueverunt, rem 
ullo modo restituunt. Sed verba plane vim faciunt 
inteilectui, et omnia turbant ; et homines ad inanes et 
innumeras controversias et commenta deducunt. 

XLIV. 

Sunt denique idola, quse iminigrarunt in animos ho- 
minum ex diversis dogmatibus philosophianim, ac etiam 
ex perversis legibus demonstrationum ; quse idola thea^ 
tri nominamus^; quia quot philosophise receptae aut 
inventae sunt, tot fabulas productas et actas censemus^ 
quae mundos effecerunt fictitios et scenicos. Neque 
de his quse jam habentur, aut etiam de veteribus phi- 
losophiis et sectis tantum loquimur, cum complures 
aliae ejusmodi fabulae componi et concinnari possint; 
quandoquidem errorum prorsus diversorum causae sint 
nihilomiuus fere communes. Neque rursus de phiio- 
sophiis universalibus tantum hoc intelligimus, sed etiam 
de principiis et axiomatibus compluribus scientiarum, 
quae ex traditione et fide et neglectu invaluenmt^ 



tirely new Philoeophical and Uni- 
versal Langaage. For men ever 
vitiate their conceptions by the in- 
troduction of relative or analogous 
notions ; and it was hoped the new 
Language might obviate this. The 
subject is treated at length in D. 
Stewart's Phil, of the Human Mind, 
part I. ch. iv. sect. 4, and Note L 
on Leibnitz : cf. also the Introd. to 
the same work, part IL sect. 2 (§ 2), 
where he quotes Lavoisier on Che- 
mistry and Algebra. The latter of 
these affords a striking illnstratbn 



of the difference between Philosophy 
with and without a langua^ of its 
own. Algebra never made progress 
till after Vieta introduced symbols 
into it, and then it. shot forwards 
directly. Cf. also Advancement of 
Learning, p. 196. 

46 Idola Theatri, The prejudices 
arising from the different systems of 
Philosophy, and the faulty methods 
of Demonstration in vogue. This 
head, which brings Bacon to the 
edge of controversy, will be treated 
of at greater length hereafter. 
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Verum de singulis istis generibus idolorum^ fusius et 
distinctius dicendum est, ut intellectui humano cautum 
sit. 

XLV. 

Intellectus humanus ex proprietate sua facile suppo* 
nit majorem ordinem et a^ualitatem in rebus, quam 
invenit^^: et cum multa sint in natura monodica, et 
plena imparitatis, tamen affingit parallela, et correspon- 
dentia, et relativa, quae non sunt. Hinc commenta 
ilia, in ccekstibus omnia movei^i per circulos perfectos, 
lineis spiralibus et draconibus^ (nisi nomine tenus) 
prorsus rejectis. Hinc elementum ignis cum orbe 
suo ^ introductum est ad constituendum quaternionem 



^ Playfair (Encycl. Brit. I. Dis- 
sert, iii. p. 455) calls this head of 
« Idola Tribus," " the Spirit of 
System," arising from man's innate 
yearning after something definite, 
and after parallelB and relations. 
This springs from our desire for 
rest: (cf. I. ao.) In the Adv. of 
Learning (p. 194) Bacon uses the 
same language as he does here, 
adding the beautiful illustration 
from the disorder of the stars in the 
firmament. 

47 « Dracones" Bacon himself 
englishes by " Eccentrics" in the 
Adv. of Leaguing: (cf. Milton's Par. 
Lost, viii. 79 — 84, and v. 620—624.) 
He knew nothing of Astronomy, 



and doubtless would look with as 
little favour on Kepler's laws, as 
on the ''comments" of the older 
Mathematicians. But though his 
illustration is not happy, his prin- 
ciple is just; a remark which 
would hold good of a large part of 
the Nov. Org. " Lines spirales et 
dracones" have given place to the 
simple and beautiful Laws of the 
motion of the planetary Bodies; but 
Bacon's warning against a love of 
uniformity must be repeated against 
all hasty generalisers. 

48 The Ancients made of the Ele- 
ments four Orbs, concentric ; Eetrtk 
in the centre ; then Water; then Airj 
and lastly Fire : as Milton writes ; 



" Air, and ye elements, the eldest birth 
Of Nature's womb, that in quaternion run 
Perpetual circle, multiform ; and mix 
And nourish all things." Par. Lost, v. 180. 



And the '' decupla proportio exces- 
sus" was a doctrine of R. Fludd's 
(an English Physician cotemporary 
with Bacon). The notion was that 
the Density of Earth is to that of 
Water as 10 is to i : so too that 
of Water to that of Air, and that of 



Air to that of I^re. 

It is scarcely necessary to add 
that (except for purposes of Poetry) 
the four Elements have disappeared 
under the hands of the Chemists. 
This whole subject trenches on the 
" Idola Theatri." 
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cum reliquis tribus, qusi subjiciuntur sensui. Etiam 
elementis (quad vocant) imponitur ad placitum decupla 
proportio excessus in raritate ad invicem; et hujus- 
modi somnia. Neque vanitas ista tantum valet in dog- 
matibuSy veram etiam in notionibus simplicibus. 

XLVI. 

Intellectus humanus in iis quae semel placuerunt, 
(aut quia recepta sunt et credita, aut quia delectant) 
alia etiam omnia trahit ad suf&agationem et consensum 
cum illis : et licet major sit instantiarum vis et copia^ 
quae occurrunt in contrarium ; tamen eas aut non 
observat, aut contemnit, aut distinguendo summovet 
et rejicit^ non sine magno et pernicioso prsejudicio, quo 
prioribus illis syllepsibus auctoritas maneat inviolata*^. 
Itaque recte respondit ille qui, cum suspensa tabula 
in templo ei monstraretur eorum, qui vota solverant, 
quod naufragii periculo elapsi sint, atque interrogando 
premeretur, anne tum quidem Deorum numen agnosce- 
ret, qusesivit denuo. At ubi sunt illi depicti qui post 
vota nuncupata perierint f Eadem ratio est fere omnis 
superstitionis ut in astrologicis, in somniis, ominibus, 
nemesibus, et bujusmodi ; in quibus homines delectati 
hujusmodi yanitatibus advertunt eventus, ubi implen- 
tur; ast ubi fallunt, licet multo frequentius, tamen 



^ This diflingenuons behaviour is 
a« common in Philosophy as in life: 
and so this also trenches on the 
" Idola Thcatri." 

^ Diagoras the Atheist. Ari- 
stoph. Ran. 320. : cf. also Cic. de 
Nat. Deor. iii. 37, where this anec- 
dote is related. Religion suffers 
most from the false ground taken 
by its supporters. And so such an 
appeal to the Atheist failed. The 
error lay in that feebleness of faith 
among the Ancients, which led men 



to neglect the Truth that God does 
not grant every prayer; that He 
often acts righUy for us, when we 
pray wrongly for ourselves. 

^1 Superstition, arising from a 
wrong view (i) of God's govern- 
ment, (2) of the Constitution of 
Nature as His work. The subject 
is treated at greater length infr. I. 
65. and 89. 

For the question of Bacon's belief, 
so violently impugned by Le Maistre 
and others, see Appendix C. 
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negligunt et prsetereunt At longe subtilius serpit 
hoc malum' in philosopbiis et scientiis ; in quibus quod 
Bemel placuit, reliqua (licet multo firmiora et potiora) 
inficit, et in ordinem redigit. Quinetiam licet abfue- 
rit ea, quam diximus, delectatio et vanitas, is tamen 
humano intellectui error est proprius et perpetuus, ut 
magis moveatur et excitetur affirmativis, quam nega- 
tivis; cum rite et ordine sequum se utrique prjebere 
debeat ; quin contra, in omni axiomate vero constitu- 
endo, major est vis instantise negativse. 

XL VII. 

Intellectus humanus illis, quae simul et subito men- 
tem ferire et subire possunt, maxime movetur; a qui- 
bus phantasia^ impleri et inflari consuevit: reliqua 
vero modo quodam, licet iraperceptibili, ita se habere 
fingit et supponit, quomodo se habent pauca ilia quibus 
mens obsidetur; ad ilium vero transcursum ad iustan- 
tias remotas et heterogeneas, per quas axiomata tan- 
quam igne probantur^, tardus omnino intellectus est, 



^3 Instances of this popular delu- 
sion are innumerable! It arises 
partly from our unwillingness to 
reconsider a verdict (the love of 
Rest noticed above); partly from 
our being (it would seem) less able 
to register and notice the negative 
than the positive. There is less that 
one can take hold of in it. 

M " Phantesia." The influence of 
the Imagination on the Judgment 
must di£fer in each temperament, 
though all persons feel it to some 
, extent. It also affects the Will, and 
has great weight on Happiness, but 
this SKkrjg &v ftrj o-K(i^o»f. The 
operation of the Afliections on our 
Judgment — often of our Instincts — 
will be akin to this. A man who 
has once suffered a shock of any 



kind always feels it when similar 
cases occur, though he may know 
that there is no danger; and Ima- 
gination acting on these rapid and 
strong impressions does not allow 
Reason to pronounce calmly and 
deliberately. Nine tenths of man- 
kind (and Aristotle would tell us all 
women without exception) act more 
from impulses of Imagination and 
feeling, than from Judgment. Then 
why do we so much forget the edu- 
cation — ^the right curbing, and giv- 
ing proper objects to the Imagina- 
tion ? It stands between our Moral 
and our Intellectual nature : it ex- 
erts an untold influence on both, 
and can both increase our happiness 
and adorn our knowledge, 
w This is the " exceptio qua pro- 
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et inbabilis, nisi boc illi per duras leges et violentum 
imperium imponatur. 

XL VIII. 

Gliscit intellectus bumanus, neque eonsistere aut 
acquiescere potis est, sed ulterius petit at frustra. 
Itaque incogitabile est ut sit aliquid extremum aut 
extimuni mundi, sed semper quasi necessario oceurrit 
ut sit aliquid ulterius. Neque rursus cogitari potest 
quomodo aeternitas defluxerit ad bunc diera^; cum 
distinctio illa^ quae recipi consuevit, quod sit infinitum a 
parte ante, et a parte post, nullo modo constare possit ; 
quia inde sequeretur, quod sit unum infinitum alio 
infinito majus^^, atque ut consumatur infinitum, et 
vergat ad finitum. Similis est subtilitas de lineis sem- 



bat regulam/' the picking out such 
instances as will thoroughly test the 
validity of the general rule laid down. 
These are cases of cxXoy^, such as 
wc have in Bk. II. 21 — 52. 

^ A fact in Human Nature which 
is used as an evidence of our Immor- 
tality. This desire is both for the 
v^nite and the infinitesimal, and so 
Bacon speaks of "liness semper divi- 
sibiles." In these matters the Reason 
of Man penetrates but little farther 
than his senses can lead him ; and at 
the end he has nothing that he can 
say except "Omnia exeunt in Myste- 
rium." By a symbolical system we 
can calculate and arrange beyond 
the possible limits of sense : but it 
is by no means clear that we are 
not therein only getting at so many 
more expressions of our Ignorance. 
The "Calculus," which Bacon's 
mind was clearly quite ready to ac- 
cept, and of which many things in 
his writings were prophetical, teaches 
us the symbolical relations of " Or- 
ders of Infinities and of Infinitesi- 
mals:" it can do but little more. 



See Price on the Infinites. Calc. $11, 
103, and 158 — 1 60; Mill's Logic, 
Bk. II. chap. V. § 6; and Kant, 
Critik der reinen Vemunft, Pref. to 
2nd edition. 

^ Of. Mansel's Pamphlet on Eter- 
nity, p. 8, where the distinction be- 
tween Eternity regarded as ** un- 
limited duration" (i. e. an incom- 
prehensible length of Time), and as 
" consciousness out of duration" 
(i. e. entirely disconnected from 
Hme) b drawn out. Bacon says 
that (as far as Man's Reason may 
affirm any thing as to such points) 
it is impossible to conceive time 
finite and the infinite as going on 
together; a fact which is otherwise 
expressed in that Law of the Calcu- 
lus, which states " that a finite 
quantity added to or taken from an 
infinite does not afi^ect it." 

This is correct enough abso- 
lutely, but for certain purposes we 
have been obliged to consider *' or- 
ders" of Infinity. These may hold 
with respect to us, but not to the 
Universe. 
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per divisibilibus, ex impotentia cogitationis. At majore 
cum pemicie intervenit haec impotentia mentis in in- 
ventione causarum: nam cum maxime universalia in 
natura positiva esse debeant, quemadmodum inveniun- 
tur^, neque sunt revera causabilia; tamen intellectus 
humanus, nescius acquiescere, adhuc appetit notiora. 
Tum vero, ad ulteriora tendens, ad proximiora recidit, 
Tidelicet ad causas finales, quae sunt plane ex natura 
hominis, potius quam universi^^: atque ex hoc fonte 
philosophiam miris modis corruperunt. Est autem 
aeque imperiti et leviter philosophantis, in maxime uni- 
versalibus causam requirere, ac in subordinatis et sub- 
altemis causam non desiderare. 

XLIX. 

Intellectus humanus luminis sicci non est ; sed reci- 
pit infusionem a voluntate et affectibus^; id quod 



M All things quemadmodum 
inveniuntur/' i. e. in their real ex- 
istence, are positive. The Nega- 
tive" refers to our method of ap- 
proximating to a conception of them. 
*' The more universal, the more 
positive." This may be: yet the 
more universal things are, the more 
we are driven to consider them by 
means of negatives. If taken strictly 
this passage must refer to the Deity, 
who alone is " non-causabilis." Ba- 
con, I think, means by it the first 
principles of Nature. And his mean- 
ing will be best illustrated by a pas- 
sage from D. Stewart's Phil, of the 
Human Mind, Introd. i. " In the 
investigation of Physical Laws it is 
well known that our enquiries must 
always terminate in some genial 
fiict, of which no account can be 
given but that such is the constitu- 
tion of Nature;" e. g. such as the 
Law of Gravitation. 



^ Final Causes depend on our 
conceptions rather than on the Na- 
ture of Things; on our arbitrary 
suppositions as to the Intentions of 
Nature. They are attacked again 
Bk. II. 2*. to which place the reader 
is referred. 

M Spinosa attacked this notion as 
giving a wrong view of the origin 
of evil. It is borrowed from the 
Heraclitan athj aplarri. Ha 

connected the Moral and Phy- 
sical by it. Bacon refers to tUs 
also in the Adv. of Learning, p. 13, 
where he quotes Heraclitus by name. 
He seems here to hold to the Ari- 
stotelian notion of the perfection of 
the pure Intellect — the oMj dca- 
pota of Eth. vi. a. But can one 
affirm that, if free from Affections, 
the Intellect would of itself discern 
unerringly the True from the False. 
Is there not an Intellectual as well 
as a Moral dimness? or does the 



Digitized by 



LIB. I. 49, 50. 



29 



general ad quod vult scientias: quod enim mavult 
homo verum esse, id potius credit Rejicit itaque 
difficilia, ob inquirendi impatientiam ; sobria, quia coar- 
ctant spem ; altiora naturee, propter superstitionem ; 
lumen experientise, propter arrogantiam et fastum, ne 
videatur mens versari in vilibus et fluxis; paradoxal, 
propter opinionem vulgi ; denique innumeris modis, 
iisque interdum imperceptibilibus, affectus intellectum 
imbuit et inficit. 

L. 

At longe maximum impedimentum et aberratio in* 
tellectus humani provenit a stupore et incompetentia 
et fallaciis sensuum ^ ; ut ea, quse sensum feriunt, illis, 
quse sensum immediate non feriunt, licet potioribus^ 
prseponderent. Itaque contemplatio fere desinit cum 
aspectu ; adeo ut rerum invisibilium exigua aut nulla 
sit observatio. Itaque omnis operatio spirituum^ in 



" depravation of Man's Nature" 
aliew itself only in the lower part of 
ii8> and not in the higher ? 

In the " Cogitata et visa" Bacon 
speaks of an " Opinio humida** 

From Demosth. 01. iii. h yap 
povkerai rovff tKaaros oUtm, 

« The greatestTniths which have 
shone on the world have come first 
before the opinion of the Vulgar as 
Paradoxes. 

^ The infirmity of the senses was 
the Eleatic thesis, and a knowledge 
of their errors led to Bp. Berkeley's 
views. 

^ We here get upon Scholastic 
language. " Spiritus" was a term 
by which men covered their igno- 
rance of the Processes of Nature. 
One cannot wonder that with all 
his disUke of the Schoolmen Bacon 
made use of their language. For 
his object was not to make a new 
nomenclature ; and so he took such 



terms as he found in general use. 
And one may also believe that see- 
ing something unexplained in the 
Processes of Nature he was willing 
to acquiesce (having no better views 
to put forward) in the language and 
theories of the Schoolmen. Locke, 
after him, made use of similar terms. 

" If on some occasions Bacon as* 
stunes the existence of Animal Spi- 
ritSf as the medium of communica- 
tion between Soul and Body, it 
must be remembered, that this was 
then the universal belief of the 
Learned, and that it was at a much 
later period not less confidenUy 
avowed by Locke. Nor ought it to 
be overlooked (I mention it to the 
credit of both Authors) that in such 
instances the fact is commonly so 
stated as to render it easy for the 
reader to detach it from the Theory." 
D. Stewart's Encycl. Brit. vol. I. 
Diss. i. p. 33. 
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corporibus tangibilibus inclusorum latet, et homines 
fugit. Omiiis etiam subtilior meta-schematismus in 
partibus rerum crassiorum (quam Tulgo alterationem 
vocant, cum sit revera latio per minima®) latet simi- 
liter : et tamen nisi duo ista, quae diximus, explorata 
fuerint et in lucem producta, nihil magni fieri potest 
in natura quoad opera. Rursus ipsa natura aeris com- 
munis et corporum omnium, quae aerem tenuitate 
superant, (quae plurima sunt) fere incognita est^. Sen- 
sus enim per se res infirma est, et aberrans: neque 
organa ad amplificandos sensus aut acuendos multum 
valent; sed omnis verior interpretatio naturae confici- 
tur per instantias, et experimenta idonea et apposita; 
ubi sensus de experimento tantum, experimentum de 
natura et re ipsa judicat. 

LI. 

Intellectus humanus fertur ad abstracta propter na- 
turam propriam ; atque ea, quae fluxa sunt, fingit esse 
constantia. Melius autem est naturam secare, quam 
abstrahere; id quod Democriti schola fecit, quae magis 
penetravit in naturam, quam reliquae Materia potius 
considerari debet, et ejus schematismi, et meta-sche- 



This Aphorism contains the germ 
of those in Bk. II. (2 — 7.), which 
describe Latent Process and Struc- 
ture. 

« " Latio per minima." The 
language afterwards used in the 
Calculus. 

^ Here is a longing after Modern 
Chemistry, whose grand discoveries 
Bacon would have so rejoiced to 
see — *' quae aerem tenuitate supe* 
rant" — such as various gases, elec- 
tricity, light, &c. 

Democritus of Abdera flou- 
rished at the time of the Peloponne- 
sian War (B. C. 431). His school 



would be, I suppose, Leucippus 
alone. Bacon in his liking for the 
Philosophers before Plato evidently 
overrates their value. He seems to 
think that Democritus with his 
Atoms made more way into the 
knowledge of Things than the dog- 
matic Philosophers who abstract- 
ed" instead of dissecting" nature. 
He thought that the Atomic system 
approached more nearly to a disco- 
very of structure and change of 
structure. That however he did not 
entirely approve of them is visible 
from infra 1. 57. 
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matismiy atque actus purus ^, et lex actus sive motus ; 
formse enim commenta animi humani sunt, nisi libeat 
leges illas actus formas appellare®. 

LIT. 

Hujusmodi itaque sunt idola^ quae vocamus idola tri- 
bus; quae ortum habent aut ex aequalitate substantias 
spiritus humani; aut ex prseoccupatione ejus; aut ab 
angustiis ejus; aut ab inquieto motu ejus; aut ab 
infiisione affectuum ; aut ab incompetentia sensuum ; 
aut ab impressionis modo. 

LIII. 

Idola specus ortum habent ex propria cujusque natura 
et animi et corporis; atque etiam ex educatione, et 
consuetudine, et fortuitis. Quod genus, licet sit varium 
et multiplex, tamen ea proponemus, in quibus maxima 
cautio est, quaeque plurimum valent ad polluendum 
intellectum, ne sit purus. 

LIV. 

Adamant homines scientias et contemplationes par- 
ticulares; aut quia auctores et inventores se earum 
credunt ; aut quia plurimum in illis operae posuerunt^ 
iisque maxime assueverunt. Hujusmodi vero homines, 



•8 "Actus puras." Action or pro- 
gress of any body regarded in and 
by itself, as if one should watch the 
growth of a plant. In all this one 
sees how Bacon hated the old Dt- 
ehotomies, and longed for the Analy- 
sis of Modem Chemistry : for this 
is what is meant by naturam se- 
carc." 

• FornuB or "leges actus:" cf. 
II. I, &c., and Adv. of Learning, 
p. 139. For " Laws of Nature" see 
MUrs Logic, Bk. III. ch. iv. These 
are not " Forms" in the Baconian 
sense, but only the uniformities 
which exist among natural Pheno- 



mena (in other words the results of 
Induction stated summarily) when 
reduced to their simplest expres- 
sion. Thus the Law of Gravity, 
that " Force varies inversely as the 

square of the Distance" (FoCg^), 

is a statement of Fact, not a Formal 
Cause." But whether by " Leges 
Actus" Bacon meant Laws of Na- 
ture is not quite clear. What he 
opposes is clear enough, the Platonic 
X»pifrra rZdi;, the Architypal Forms 
independent of Matter. Cf. D.Stew- 
art's Phil, of Human Mind, part II. 
ch. ii. § 4. 
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si ad philosophiam et contemplationes universales se 
contulerint, illas ex prioribus phantasiis detorquent, et 
corrumpunt; id quod maxime conspicuum cernitur in 
Aristotele, qui naturalem suam philosophiam logicse 
8use prorsus mancipavit, ut earn fere inutilem et con- 
tentiosam reddiderit^^ Chemicorum autem genus 
ex paucis experimentis fornacis, philosophiam constitu- 
erunt phantasticam, et ad pauca spectantem: quinetiam 
Gilbertus^^, postquam in contemplationibus magnetis se 
laboriosissirae exercuisset, confinxit statim philosophiam 
consentaueam rei apud ipsum prsepollenti. 

LV. 

Maximum et velut radicale discrimen ingeniorum, 
quoad philosophiam et scientias, illud est; quod alia 
ingenia sint fortiora et aptiora ad notandas rerum 



70 For Bacon's opinions as to 
Aristotle see I. 63, where the sub- 
ject comes properly before him un- 
der the " Idola Theatri." Here it 
is out of place; and we notice on 
several occasions that Bacon's love 
of illustration &c. has led him to 
pass the limits be has set to him- 
self. 

71 The Chemists of Bacon's day 
were thoroughly empiric (cf. 1. 64), 
for, as Playfair says (Encyclop. 
Brit. L p. 453), " Chemistry in this 
state might be said to have an EleC' 
five Attraction for all that was most 
absurd and extravagant in the other 
parts of knowledge." 

73 Gilbert, court Physician to Eli- 
sabeth and James I, is always treated 
badly by Bacon. He ever asserted 
the great advantage of experiment 
over a priori philosophy; and is 
accordingly put by Bacon among 
" Empirics." He was a strong sup- 
porter of the Copemican system, 



and so far was in advance of Bacon. 
His fault was (if it was one) that he 
attached himself too much to one 
subject (Magnetism), and was in- 
clined to expect too great results 
from it. Hallam says of him, that 
he, in a Latin Treatise on the Mag- 
net, '* collected all the knowledge 
which others had possessed on the 
subject, and became also at once 
the father of experimental Philoso- 
phy in this Island." His views are 
stiU held to be sound. Sarpi said 
that he and Vieta the Algebraist 
were the only two original writers 
of his day. Hallam, Lit. of Europe, 
vol. n. part ii. ch. 7. § 21. Bacon 
often refers to him : cf. L 64. 70; 
IL 35; Adv. of Learning, p. 51. 
He allows him qualified praise in 
the 3rd Book of the De Augm. Sc. 
Galileo, in his 3rd Dialogue, dis- 
cusses his system with great respect; 
contrasting very favourably with Ba- 
con's almost personal abuse. 
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differentiae; alia, ad notandas rerum similitudines ^. 
Ingenia enim constantia et acuta figere contempla- 
tiones, et morari, et hserere in omni subtilitate differen- 
tiarum possunt : ingenia autem sublimia et discursiva 
etiam tenuissimas et catholicas rerum similitudines et 
agnoscunt et componunt: utrumque autem ingenium 
&cile labitur in excessum, prensando aut gradus rerum, 
aut umbras. 

LVI. 

Reperiuntur ingenia alia in admirationem antiquita- 
tis, alia in amorem et aniplexum novitatis effiisa^^; 
pauca vero ejus temperamenti sunt, ut modum tenere 
possint, quin aut quae recte posita sunt ab antiquis 
convellant, aut ea contemnant quse recte afferuntur a 
novis. Hoc vero magno scientiarum et philosophiae 
detrimento fit, quum studia potius sint antiquitatis et 
novitatis, quam judicia : Veritas autem non a felicitate 



7S See on this Hallam's lit. of 
Eur. Yol. 11. part iii. ch. iii. § 76. 
The highest minds have both cha- 
racteristics. ''And" as Hallam 
adds, the inductive method is at 
once the best ezerdse of both, and 
the best safeguard against the ex- 
cesses of dtho-." Bacon, he holds, 
was more fond of resemblances than 
differences. He shews this in his 
Metaphors. " This is the case with 
men of a sanguine temper, warm 
fimcy, and brilliant wit." In foot 
Genius best sees resemblances. 



Subtilty differences. See Macau- 
lay's Essay on Bacon. The " know- 
ledge of Differences'' is the peculiar 
work of the Intellect. This is sha- 
dowed by the Qeschead'wissen of 
the Anglo-Saxons. 

74 See Adv. of Learning, p. 47, 
and infra 1. 84. This attachment to 
particular periods is akin to the pre- 
oocupation of the Feelings. (Cf . supr. 
1. 49.) Those who love Antiquity for 
its own sake are led to it ^ther by 
the fiEu:t that— 



The past must ever win 
A brightness from its being far. 
And orb into the perfect Star 

We saw not while we moved therein." Tennyson In Mem. 



or by a natural instinct which hails 
antiquities as so many threads 
whidi connect us with our Ances- 
tors. The absorbing love of Novelty 
is a result of that desire for excite- 



ment and stimulus which is natural 
to us, and which within bounds pro- 
duces much good, but which, if suf- 
fered to rule us, must destroy all 
soundness of judgment. 

D 
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temporis alicujus, quae res yaria est; sed a lumine 
naturae et experientise, quod aetemum est, petenda est. 
Itaque abneganda sunt ista studia; et yidendum, ne 
intellectus ab illis ad consensum abripiatur. 

LVII. 

Contemplationes naturae et corporum in simplicitate 
sua intellectum frangunt et comminuunt ; contempla- 
tiones vero naturae et corporum in compositione et con- 
figuratione sua intellectum stupefaciunt et solvunt^^. 
Id optime cemitur in schola Leucippi et Democriti 
collata cum reliquis pbilosophiis. Ilia enim ita ver- 
satur in particulis rerum, ut &brica8 fere negligat; 
reliquae autem ita fabricas intuentur attonitae, ut ad 
simplicitatem naturae non penetrent: itaque altemandae 
sunt contemplationes istae, et vicissim sumendae; ut 
intellectus reddatur simul penetrans et capax ; et evi- 
tentur ea, quae diximus, incommoda, atque idola ex iis 
provenientia. 

LVIII. 

Talis itaque esto prudentia contemplativa in arcendis 
et summovendis idolis specus; quae aut ex praedomi- 
nantia, aut ex excessu compositionis et divisionis, aut 
ex studiis erga tempera, aut ex objectis largis et minu- 
tis, maxime ortum habeut. Generaliter autem pro 
suspecto habendum unicuique rerum naturam contem- 
planti quicquid intellectum suum potissimum capit et 
detinet^^; tantoque major adhibenda in hujusmodi 

7^ This fiaUBoy'' arises from Leucippns and Democritus in Rit* 

contemplation, as Bacon says (infr. ter^s Hist, of Anct. PhiL Bk. vi. 

1. 58), of objecta larga et minuta,'' ch. a. 

nSher than <^ things as they are — ^ This is the same role that 

Idealism, and Atomist speculations, meets us in Moral difficulties also : 

78 These were the Atomists (cf . Sieoirety dc dci irp^ A mil avrol tvKOr 

I. 51), who stood over against the rdffiopol etrfur tls roMatnow 

Flatonists who ftbricas intuentur If iavrmfs d^cXieciy dci. Ar. Eth. IL 

attoniti.*' There 10 a chapter on ix. 4. 
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placitis est cautio, ut intellectus servetur aequus et 
puru8. 

LIX, 

At idola fori^ omnium molestissima eunt; quae ex 
foedere verboram et nominum se insinuarmit in intel- 
lectum. Credunt enim homines, rationem snam verbis 
imperare. Sed fit etiam ut verba vim suam super in- 
tellectum retorqueant et reflectant ; quod philosophiam 
et scientias reddidit sophisticas et inactivas* Verba 
autem plerunque ex captu vulgi induntur, atque per 
lineas, vulgari intellectui maxime conspicuas, res se- 
cant^. Quum autem intellectus acutior, aut observa- 
tio diligentior, eas lineas transferre velit^ ut illae sint 
magis secundum naturam ; verba obstrepunt^. Unde 
fit, ut magnse et solennes disputationes hominum docto- 
rum saepe in controversias circa verba et nomina desi- 
nant; a quibus (ex more et prudentia mathematico- 
rum) incipere consultius foret, easque per definitiones 
in ordinem redigere. Quae tamen definitiones, in natu- 

78 In the EncycL Brit vol. L most people Sunrise*' and Sun- 

p. 34. Dugald Stewart says that set'' seem conrect enough. 
duB Aphorism may be considered as 79 To these linese'' Aristotle 

the Text of by far the most valu- appeals, when he uses the argument 

able part of Locke's Essay — that of language and derivations in his 

which relates to the imperfections Moral Treatises, and there he is 

ttfd abuse of words. He also refers proximately right; for there the 

& reader to Memoirs by M.Prevost ordinary moral sense of man im- 

and M. Degerando on " Signs con- presses itself on language^ and it 

siAred in thdr connextion with the is fak to treat words as arffuta of 

Intellectual Operations (of. also things. But in Physics it is not so ; 

supra, I. 44.) See Locke on the and the " lineas" are made more for 

Human Under8tanding,Bk.iii.ch. 10. distinctness and convenience than 

The fetters of language are one of for Truth. In Bacon's days too 

the penalties of social life, and of these lines were rendered doubly 

our dimness of knowledge. People dear and untrue by the duUeetieal 

•tick to an unsuitable word, as they system of looking at things, 
do to a foolish article of dress, from ^ Verba obstrepunt," Words 

mere custom ; and the multitude, protest. This is the difficulty of a 

who do not think, are content with new nomenclature in an old Science, 

the fiiulty conceptions ; 8o(e.g.)to In a new subject it makes no matter. 

D 2 
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ralibus et materiatis, huic malo mederi non possunt; 
quoniam et ipsae deiinitioiies ex verbis constlmt, et 
verba gignunt verba ®^ : adeo ut necesse sit ad instan- 
tias particulares, earumque series et ordines recurrere ; 
ut mox dicemus, qaum ad modum et rationem consti- 
tuendi notiones et axiomata deventum fiierit ^. 

LX. 

Idokty quae per verba intellectui impouuntur, duorum 
generum sunt ; aut enim sunt remm nomina, quae non 
sunt^, (quemadmodum enim sunt res, quae nomine 
carent, per inobservationem ; ita sunt et nomina, quae 
carent rebus, per suppositionem phantasticam) aut sunt 
nomina rerum, quae sunt, sed confusa et male termi- 
nata, et temere et inaequaliter a rebus abstracta. Pri- 
ons generis sunt, fortuna^, primum mobile^, planeta- 
rum orbes^, elementum ignis ^, et hujusmodi com- 



ai Such as the definitions of Plea- 
sure, Sensation, Wm, in which we 
are often deceived " specie verbo- 
rum/' while really we are no nearer 
knowledge than before. 

a2 So we must betake ourselves 
to true Induction. As the Indis- 
tinctness of Terms and Conceptions 
react on each other, our only remedy 
is to bring them to bear on one 
another, and to correct one another 
by a continual appeal to fiicts. 

as These two Idola which words 



impose on the Intellect are, 

I. Actual Error in apprehension, 
when we imagine we have conceptions 
of things which have no existence, 
a. IfuHttinctness of apprehension. 
84 " Fortune." " Chance is but 
the pseudonyme of God for those 
particular cases which he does not 
choose to subscribe openly with his 
own sign-numual;'' i.e. under the 
name of rvx^ we include all things 
which follow a law at present hidden 
from us. So writes Metastasio : 



il etemo giro, 
Che sembra caso, ed h saper profondo." 

» Prinmm molnie. This first the Nov. Org. in the library of 

mover, in Ptolemy's Astronomy, was Useful Knowledge, p. 33. 
a supposed immense sphere or hoi- ^6 These Orhes were supposed to 

low globe, which included within it be actual crystal spheres (cf. II. 46), 

all £e spheres, or Orbs of the phi- in which the stars were set, and be- 

nets and fixed stars, and turned yond those of the Planets was one, 

itself and all these round the earth called the C«2iiiii<S/e2fai<ii0i, on which 

in twenty-four hours.'' Account of the fixed stars were all fastened; 
The fixed stars, fixed in their orb that flies." Par. Lost, v. 176. 
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menta, quae a vanis et falsis theoriis ortiim habent. 
Atque hoc genus idohrum facilius ejicitur, quia per 
oonstantem abnegationem et antiquationem theoriaram 
exterminari possunt. 

At alteram genus perplexum est, et alte hseTens; 
quod ex mala et imperita abstractione excitatur. Ex- 
empli gratia, aceipiatur ab'quod verbum, {humidum^ si 
placet) et videamus quomodo sibi constent, quse per 
hoc verbum significantur : et invenietur verbum istud, 
humtdum, nihil aliud quam nota confusa diversaram 
actionum, quae nullam constantiam aut reductionem 
patiuntur. Significat enim et quod circa aliud corpus 
facile se circumfundit ; et quod in se est indetermina- 
bile, nec consistere potest ; et quod fecile cedit undi- 
que; et quod facile se dividit et dispergit; et quod 
facile se unit et colligit; et quod fecile fiuit et in 
motu ponitur; et quod alteri corpori facile adhseret, 
idque madefacit ; et quod &ci1e reducitur in liquidum, 
sive colliquatur, cum antea consisteret. Itaque quum 
ad hujus nominis praedicationem et impositionem yen- 
turn sit; si alia accipias, flamma humida est; si alia 
accipias, aer humidus non est ; si alia, pulvis minutus 
humidus est; si alia, vitram humidum est: ut facile 
appareat istam notionem ex aqua tantum, et communi- 
bus et Yulgaribus liquoribus, absque ulla debita verifi- 
catione, temere abstractam esse. 

In verbis autem gradus sunt quidam pravitatis et 
erroris. Minus vitiosum genus est nominum substan- 
tia alicujus, prsesertim specieram infimaram, et bene 
deductaram; (nam notio cretae, luti, bona; terrae, 
mala:) vitiosius genus est actionum, ut yenerare, cor- 
rumpere, alterare: vitiosissimum qualitatum, (exceptis 
objectis sensus immediatis) ut gravis^ levis, tenuis^ denH^ 

87 M Elementum ignis cf. supr. 1. 45. 
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&;c. et tamen in omnibus istis fieri non potest^ quln 
sint alise notiones aliis pauIo meliores, prout in sensum 
humanum incidit rerum copia^. 

LXI. 

At idola theatri innata non sunt, nec occulto insi- 
nuata in intellectum ; sed ex fabulis theoriarum et 
perversis legibus demonstrationum, plane indita et re- 
cepta. In his autem confiitationes tentare et suscipere 
consentaneum prorsus non est ilUs, quae a nobis dicta 
sunt. Quum enim nec de principiis consentiamus, nec 
de demonstrationibus, tollitur omnis argumentatio. Id 
vero bono fit fisito, ut antiquis suus constet honos. 
Nihil enim illis detrahitur, quum de via omnino qusB- 
stio sit. Claudus enim (ut dicitur) in via, antevertit 
cursorem extra viam. Etiam illud manifesto liquet, 
currenti extra yiam, quo habilior sit et velocior, eo 
majorem contingere aberrationem. 

Nostra vero inveniendi scientias ea est ratio, ut non 
multum ingeniorum acumini et robori relinquatur ; sed 
quae ingenia et intellectus fere exsequet^. Quemad- 
modum enim ad hoc ut linea recta fiat, aut circulus 



88 " Rerum copia;" i.e. aooord- 
ing to each man's capacity for seeing 
facts; i. e. according to the natural 
powers of each. 

It is possible, finally, to use words 
as mere Logical Sjrmbols, and argue 
thence with perfect Logical validity; 
the formal Syllogism cannot in any 
way teach or even test 7\nUhj and 
it has no concern with a system of 
Interpreting Nature. For Bacon 
seeks to define words according to 
the Truth of Nature, and for this 
the Syllogism is of no use. As to 
the Syllogism see Appendix B. 

88 The denre which Bacon has 
expressed ''ut antiquis suus constet 
honos" does not bear much fruit. 



for he does not let the Ancients 
have much rest; nor is he even fair 
in his judgments of them. 

80 This has not been verified by 
the progress of the Physical Studies. 
(Cf. ii^. I. 133.) See Macau- 
lay's Essay on Bacon. One man's 
apprehension of facts, or power of 
memory, or critical fsiculty, or quick* 
ness in generalization, must exceed 
another's. And far more, one man 
passes another in that " Mental Ini* 
tiative," the prerogative of wise 
souls, which Bacon, at times, seems 
quite to ignore. See Ckileridge's 
Table-Talk, Sept. 3i, 1830, and 
Oct. 8, 1830. 
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perfectns describatnr, multum est in constantia et 
exercitatione manus, si fiat ex vi manus propria, sin 
autem adhibeatur regala, ant circinus, parum ant nihil ; 
omnino similis est nostra ratio. Licet aatem confiita- 
tionum particnlarium nuUus sit nsns ; de sectis tamen 
et generibus hnjosmodi theoriarom nonnihil dicendum 
est; atque etiam paulo post de signis exterioribus, quod 
se male babeant ; et postremo de causis tantse infelici- 
tatis, et tarn diutami et generalis in errore consensus ; 
ut ad vera minus difBcilis sit aditus, et intellectus hu- 
manus volentius expurgetur, et idola dimittat. 



Idola theatric sive theoriarum, multa sunt, et multo 
plura esse possunt, et aliquando fortasse erunt. Nisi 
enim, per multa jam saecula, hominum ingenia circa 
religionem et theologiam occupata fuissent; atque 
etiam politiae civiles (prsesertim monarchise) ab istius- 
modi noyitatibus, etiam in contemplationibus, essent 
aversae^^; ut cum periculo et detrimento fortunarum 
suarum in illas homines incumbant, non solum prsemio 
destituti, sed etiam contemptui et invidiae expositi; 
complures alise proculdubio philosophiarum et theoria- 
rum sectee, similes illis, quae magna varietate olim apud 
Graecos floruerunt, introductae fuissent. Quemadmo- 
dum enim super phenomena aetheris plura themata coeli 
confingi possunt; similiter, et multo magis, saper phas' 
nomena philosophiae fundari possunt et constitui varia 
dogmata. Atque hujusmodi iheairi fabulae habent 
etiam illud, quod in theatre poetarum usu venit; ut 
narrationes fictae ad scenam narrationibus ex historia 

'1 Just as even now there are had in his mind the persecution of 
those found who on political grounds Galileo, 
ohject to education. Perhaps Bacon 
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yens ooncinniores sint et elegantiores, et quales quis 
magis vellet. 

In genere antem, in materiam philosophise sumitur 
aut mnltnm ex paucis, aut param ex multis ; ut utrin- 
que philosophia super experientise et naturalis historise 
nimis angustam basin fundato sit, atque ex paucioribus, 
quam par est, pronunciet. Rationale^ enim genus 
philosophantium ex experientia arripiunt varia et vul- 
garia, eaque neque certo comperta, nee diligenter exa- 
minata et pensitata; reliqua in meditatione atque inge- 
nii agitatione ponunt. 

Est et aliud genus philosophantium qui in paucis 
experimentis sedulo et accurate elaborarunt, atque inde 
philosophias educere et confingere ausi sunt; reliqua 
miris modis ad ea detorquentes. 

Est et tertium genus eorum^, qui theologiam et 
traditiones ex fide et veneratione immiscent; inter 
quos vanitas nonnuUorum, ad petendas et derivandas 
scientias, a spiritibus scilicet et geniis, deflexit ; ita ut 
stirps errorum, et philosophia falsa^ genere triplex sit : 
sophisHca, empirica, et superstitiosa. 

LXIII. 

Primi generis exemplum in Aristotele maxime con- 
spicuum est, qui philosophiam naturalem dialectica sua 
corrupit^; quum mundum ex categoriis effecerit; 

^ Rationale;" that of those not clear, hut we have it from Raw- 

who appeal solely to and trust in ley, that Bacon hegan to dislike Ari- 

the Reeutm, without considering its stotle at the age of i6 : " Not 4br 

delations to the external world, or the worthlessness of the Author, to 

consulting faots : cf. infr. I. 63. whom he could ascribe all high at- 

^ Cf. infr. I. 64. tributes, but for the unfruitfolness 

M Cf. infr. I. 65. of the way — being a Philoeopher 

M Here follows the attack on Ari- only strong for disputations and 

stotle, which is foreshadowed in I. contentions, but barren of the pro- 

g4. What his opinion might have duction of work for the life of man." 

been worth at so tender an age, is No man who set before himself that 
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animse humanse, nobilissimse snbstantiae, genus ex voci- 
bus secundse intentionis ^ tribuerit ; negotium densi et 
rart, per quod corpora subeuut majores et minores 



end which Bacon followed, could at 
any time like Aristotle; at the time 
when he lived we must make all 
allowance for his dislike. Two cen- 
turies hefore, Roger Bacon, his most 
wise forerunner, had written (MS. 
Cotton. Tit. foL 130. cap. 8) : " Si 
haherem potestatem super libros 
Aristotelis, ego facerem omnia cre- 
mari; quia non est nisi temporis 
amissio studere in iUis, et caussa 
erroris, et multiplicatio ignorantise 
ultra id quod valeat ezplicari." The 
Schoolmen had by their "thorny 
disputations without fruit" applied 
the Aristotelian Logic, carried on by 
Porphyry, to the neglect of all ap- 
peals to hcU, of all real progress in 
knowledge; and until Uieir whole 
system was abolished there was no 
hope. A system which settled the uni- 
verse deductively from " ens," which 
divided things into essence and at- 
tribute, which argued on things by 
the Figures, must give way More 
truth could emerge. These were in- 
deed later applications of Aristotelian 
principles : but Bacon strikes at the 
source, not at the results. And 
even in Aristotle's own writings we 
have more Logic than is necessary. 
The Categories are an obstacle to 
Truth ; and though we believe that 
Aristotle meant his Logic to be in 
itself strictiy instrumental, still even 
the ist Anidytics are full of dogma- 
tic applications, and illustrations 
drawn from arbitrary aarioms. The 
2nd Anal, are purposely a nuUeridl 
treatise, being the application of the 
Syllogistic process to Necessary Matp 
ter, and to the discovery of alrtm ; 
and here as much &s any where the 
evil appears. And yet with it all 
Aristotle was aware of the necessity 



of experiment and a certain Induc- 
tion. (See Anal. Post. i. 18.) Nor 
do we think he should be so abso- 
lutely condemned as he is here. 
Personally he was a careful observer 
of facts, as well as both a subtle 
and a deep thinker, and his Hist. 
Animal, was, whatever Bacon may 
say in its disparagement, a far more 
striking work and far more truly an 
appeal to Nature, than the hasty 
and partial generalizations of the 
older Philosophers had been*, and 
in his Moral and lesser treatises we 
discern a judicious knowledge of 
Hmnan Nature, such as nothing 
but personal experience could ever 
have £^ven. For a much fairer judg- 
ment on Aristotle see Herschel's 
Discourse on Nat. Phil, part IL 
ch. 3. § loi : see also D. Stewart, 
Phil, of the Human Mind, part IL 
chap. iii. sect. 3. 

There is a yet fiercer attack on 
the ancient Philosophers in the " Re- 
suscitatio," under the tide ''de Inter- 
pretatione Natune Sentential XII." 
There he charges Aristotie with, i. 
abominable sophistry, 2, useless 
subtilty, and 3. a vile sporting with 
words. 

M From the vagueness which en- 
velopes voces secundse intentio- 
nis" it is hard to explain this great 
injustice done to the Human Soul. 
Bacon probably refers to the De 
Anima II. i. § 7 and 11, where Ari- 
stotle lays it down that the soul is an 
ov<r/a, and also cmXcpfcia; meaning 
probably by " secundae intentionis 
voces," Terms which are of technical 
use in Philosophy. Whether this is 
the right meaning of the Phrase is 
not our question here. 
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dimensiones sive spatia^, per Arigidam distinctionem 
actus et potentise transegerit ; motum singulis corpori- 
bus unicum et proprium, et, si participent ex alio motu^ 
id aliunde moveriy asseruerit; et innumera alia, pro 
arbitrio suo, natura rerum imposuerit: magis ubique 
spllicitus quomodo quis respondendo se explicet, et 
aliquid reddatur in verbis positivum, quam de interna 
rerum veritate ; quod etiam optime se ostendit in com- 
paratione philosophise ejus, ad alias philosophias, quse 
apud Grsecos celebrabantur. Habent enim homoio- 
mera Anaxagorae^, atomi Leucippi et Democriti*, 
coelum et terra Parmenidis^, lis et amicitia Empedo- 
clis \ resolutid corporum in adiaphoram naturam ignis, 
et replicatio eorundem ad densum Heracliti^ aliquid 
ex philosopho naturali ; et rerum naturam, et experi- 
entiam, et corpora sapiunt; ubi Aristotelis phjsica 
nihil aliud quam dialectics voces plerunque sonet: 
quam etiam in metaphjsicis sub solenniore nomine, et 
ut magis scilicet realis, non nominalist retractavit. 



^ Tinn distinction between Dens- 
ity and Rarity, as relatively «ind not 
absolutely opposed, is good, and 
might have been applied wiUi ad- 
vantage to Heat and Ck)ld. 

^ Anazagoras of Clazomense flou- 
rished circ. B.C. 450. He held that 
before the constitution of the worid 
all was in a state of mixture, con- 
sisting of infinitely small parts or 
seeds of things: these are called 
HonuBomeriaj though whedier Ana- 
zagoras himself used the term may 
be doubted. See Ritter, Bk. iii. 
ch. viii (note) : cf. Arist. Met. 1. 3. 

^ Leucippus and Democritus, cf. 
supr. 1. 51. 

^ Parmenides of Elea flourished 
drc. B.C. 460. He held that there are 
two dpxali which (see Ar. Met. 1. 5.) 



were wvp and yij, not cahan and 
terra J and that these are antagonist, 
and from them the world is evolved. 
Surely, putting on his dogmas the 
most fevourable construction, we 
shall not find much in them to pre- 
fer even to the Aristotelian Physics. 

1 Empedodes of Agrigentum flou- 
rished circ. B.C. 480. He held that 
Love (Bacon's AmieUia) was the one 
God — the true moving power — ^while 
the actual existing separations of 
things arise from discord {lis). The 
Greek terms are either ^cX<(ri7ff and 
^£f>tff, or ^iX/a and mmx. 

3 Heraditus, cf. supr. I. 42. 

« " ReaUg, non nominaUs," The 
Metaphysics professed to treat of 
the absolute nature of things as 
they are, not as they are conceived 
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Neque illud quenquam moveat, quod in libris ejus De 
mimalibus\ et in Problematiius, et in aliis suis tracta- 
tibus, versatio firequens sit in experimeutis. lUe enim 
prius decreverat ; neque experientiam ad constituenda 
decreta et axiomata rite consuluit; sed postquam pro 
arbitrio suo decreyisset, experientiam ad sua placita 
tortam circumducit^ et captivam ; ut hoc etiam nomine 
magis accusandus sit, quam sectatores ejus modemi 
(scholasticorum philosophorum genus) qui experientiam 
omnino deseruerunt. 



At philosophise genus empiricum ^ placita magis de- 
formia et monstrosa educit, quam sophisticum aut ratio- 
nale genus; quia non in luce notionum Yulgarium, 
(quae licet tenuis sit et superficialis, tamen est quodam- 
modo universalis, et ad multa pertinens) sed in pauco- 
rum experimentorum angustiis et obscuritate fimdatum 
est. Itaque talis philosopbia illis, qui in hujusmodi 
experimeutis quotidie versantur, atque ex ipsis phanta- 
siam contaminarunt, probabilis yidetur, et quasi certa ; 
cseteris, incredibilis et vana. Cujus exemplum notabile 
est in chemicis, eorumque dogmatibus; alibi autem 
vix hoc tempore iuTenitur, nisi forte in philosopbia 
Gilberti^. Sed tamen circa hujusmodi philosophias 
cautio nuUo modo praetermittenda erat; quia mente 
jam prsevidemus et auguramur, si quando homines, no- 
stris monitis excitati, ad experientiam se serio contu- 
lerint (valere jussis doctrinis sophisticis) tum demum, 

or egpmsed tn Language, Bacon's himself allows it no little honour in 
objection no doubt would be that the Adv. of Learning, B. i. p. 44. 
Man's knowledge must necessarily * The c^^imp^ here attacked would 



4 TheHff^.^iitma2.of Aristotlewas &cts : bad, in that it has no Method 

certainly a far more systematic and and no Patience. 

satisfKiory collection than Bacon's * Gilbert of Colchester, cf. supr. 

SylvE Sylvamm is. And Bacon 1. 54. 



LXIV. 



depend on his conceptions. 



be good BO &r as it is an appeal to 
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propter prsematnram et prseproperam intellectus festi- 
nationem, et saltum, sive volatum ad generalia^ et 
rerum principia, fore, ut magnum ab hujusmodi phi- 
losophiis periculum immineat; cui malo etiam nunc 
obyiam ire debemus. 

LXV. 

At corruptio philosophise ex superstitione^y et theo- 
logia admista, latius onmino patet, et plurimum mali 
infert, aut in philosophias integras, aut in earum partes. 
Humauus enim intellectus non minus impressionibus 
phantasiiee est obnoxius, quam impressionibus vulga- 
rium notionum. Pugnax enim genus philosopluse et 
sophisticum illaqueat intellectum: at illud alterum 
phantasticum, et tumidum, et quasi poeticum, magis 
blanditur intellectui ^. Inest enim homini qusedam in- 
tellectus ambitio, non minor quam voluntatis ; prsBser- 
tim in ingeniis altis et elevatis 

Hujus autem generis exemplum inter Orsecos illu- 



7 This apprehension is duly bong 
verified in Quack Medicines, or in 
the theories of Phrenology, Electro- 
biology, &c. 

It is an evil akin to that under 
Idola Tribus, I. 45, 46. And 
this pnepropera festinado et sal- 
tus'* should be compared with Ba- 
con's statement of his own Meifaod 
infra, 1. 104 — 106. 

8 One of the passages dted as 
proving Bacon's infidelity. We must 
recoUect that he is speaking of 
''Sdentia Hwnana,*' and that deli- 
berations on the Nature of Angels 
and other supra-sensible subjects 
had quite vitiated the Physics of the 
Schoolmen. Bacon here wishes, not 
to thrust out the Faith, but to keep 
each thing in its right place, as he 
shews by alluding at the end of this 
Aph. to Matth. zxii. ai. " Render 



unto Ceesar" &c. But cf. infr. 1. 89. 
and Appendix C. 

> This is levelled against the ima- 
ginative writings of Plato, who dis- 
liked strict Physics, and of whose 
Timaras Bacon seems to be think- 
ing. The opofjonivig, and the doc- 
trine of absolute Ideas (if we inter- 
pret them rightly), must stand in 
the way of sound Physical know- 
ledge. Their poetic value Bacon of 
course allowed, though he qualifies 
his observations wiUi the epithet 
*' tumidum." 

10 Ambition the last weakness 
of a noble soul," and this both in 
Intellect and Will. That of the WiU 
leads to Tyrannies; that of the Intel- 
lect to perilous ground and unbelief, 
or to that searching out of things 
unattainable, which Bacon here con- 
demns. 
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cescit, pracipae in Pythagora ^\ sed cum superstitione 
magis crassa et onerosa conjunctum; at periculosius 
et subtilius in Platone atque ejus schola. Invenitur 
etdam hoc genus mali in partibus philosophiarum reli- 
quarum, introducendo formas abstractas, et causas fina- 
les, et causas primas ; omittendo ssepisaime medias, et 
hujusmodi^. Huic autem rei summa adhibenda est 
cautio. Pessima enim res est errorum apotheosis et 
pro peste intellectus habenda est, si vanis accedat ve- 
neratio. Huic autem vanitati nonnuUi ex modemis 
summa levitate ita indulserunt, ut in prime capitulo 
Geneseos, et in libro Job, et aliis Scripturis sacris, phi- 
losophiam naturalem fundare conati sint ; inter viva 
quarentes mortua. Tantoque magis haec vanitas inhi- 
benda venit, et coercenda, quia ex divinorum et huma- 
norum malesana admistione, non solum educitur philo- 
sophia phantastica, sed etiam religio hseretica. Itaque 

" Pythagoras flourisbed B.C. Such men would be Rob.Fludd, 

550; born at Samos. Around him who wrote a " Mosaic PhQosophy/' 

alone of Ancient Philosophers is in which he built a scheme of phy- 

thrown the miraculous halo of a sics on the first chapters of Genesis ; 

Saint. Both in his views and in or Hutchinson. See Account of 

his life the reKgUms element stands Nov. Org. in the L. U. K. p. 24, 

out most prominently; and on a re- The modem antagonists of Geology 

ligious bairis were founded bis sys- are rightly here rebuked. The Bible 

terns both of Morals and Politics, is not a work on Physical Geognosy ; 

Of. Bitter's Hist. Phil. Bk. iv. ch. i. it is intended for man's Spiritual and 

and Grote'e Hist, of Greece, vol. IV. Moral wants, and is adapted to even 

13 As in the Essay on Superstition the frailty of his language. We 
Bacon has, in speaking of its causes, shall find in it no assertions con- 
mentioned the taking an aim at trary to the truths of Physics; 
Divine matters by Human; so here though we do meet with language 
he objects to the convene £ralt of suited to the state of knowledge at 
trying to discover Human matters the time of its delivery. But for 
by Irvine. "this and Bacon's views upon this 

i< The Deification of Untruth is point see infr. I. 89. Inter 
the greatest possible ii^ustice to- viva" &c. a strange and doubtful 
wards truth; and so towards God : application of St.Luke zziv.5. Ba- 
as Bacon says elsewhere, to believe con's love of distant resemblances 
otherwise is to make God a lover of led him to it. 
bfls. 
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salutare admodum est, si mente sobria fidei tantum 
dentur quae fidei sunt ^. 

LXVI. 

£t de malis auctoritatibus philosophiaram, quae aut 
in vfdga/ribus notionibus, aut in paucis eaperifnentiSf aut 
in superstitume fundatse sunt, jam dictum est. Dioen- 
dum porro est et de vitiosa materia contemplationum^^, 
prsesertim in philosophia naturali. Inficitur autem in- 
tellectus humanus ex intuitu eorum, quae in artibus 
mechanicis fiunt, in quibus corpora per compositiones 
aut separationes ut plurimum alterantur ; ut cogitet 
simile quiddam etiam in natura rerum universali fieri. 
Unde fluxit commentum illud elementorum, deque 
illorum concursu, ad constituenda corpora naturalia. 
Bursus, quum homo naturae libertatem contemplatur, 
incidit in species rerum, animalium, plantarum, mine- 
ralium; unde fecile in eam labitur cogitationem, ut 
existimet esse in natura quasdam formas rerum pri- 
marias, quas natura educere molitur; atque reliquam 
varietatem ex impedimentis et aberrationibus naturae 
in opere suo conficiendo, aut ex diyersarum specierum 
conflictu et transplantatione alterius in alteram, pro- 



1^ Allusion to St. Matth. xzii. ai. 
Bacon's mind clearly oould dis- 
pense with Mysteries not deny- 
ing or disbelieving them, but set- 
ting them aside. In this (as in many 
other points) he forms a strong con- 
trast to his cotemporary Sir T. 
Browne^ whose mind seemed actu- 
ally to require Mysteries as a part 
of its necessary sustenance. Rd. 
Med. ch. iz. 

This finiltiness in the matter 
of our Contemplations" arises either 
from our delighting to watch what 
is Synthetic, or from a love for 
such Analytic speculations as to the 

Species xerum" as to lead to a 



belief in " primary forms.'' The 
former leads one to dissect usque 
ad atomum/' which must be pre- 
supposed for it: the latter intro- 
duces " occult properties" kc, with 
which theScholastic physics so much 
abounded : see the end of this Aph. 

17 This former tendency is caused 
by seeing an analogy between Me- 
chanical Arts, in their Synthesis/' 
and the operations of scientific In- 
vention. Cf. D. Stewart's Phil, of 
the Human Mind, Introd. II. § a. 

18 Tins confiictus" of difierent 
Forms" is a difficulty which Ari- 
stotle in the Met. suggests as an 
objectbn to the Platonic views. 
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venire. Atque prima cogitatio qualitates primas ele- 
mentares, secunda proprietates occultas et virtutes spe- 
cificas, nobis peperit; quaram utraque pertinet ad 
inania contemplationum compendia, in quibus acqui- 
escit animus, et a solidioribus avertitur. At medici, 
in secundis rerum qualitatibus et operationibus, attra- 
hendi, repellendi, attenuandi, inspissandi dilatandi, 
astringendi, discutiendi, maturandi, et hujusmodi, ope- 
ram praestant meliorem; atque, nisi ex illis duobus 
(quae dixi) compendiis (qualitatibus scilicet elementa- 
ribus, et virtutibus specificis) ilia altera (quae recte 
notata sunt) corrumperent, reducendo ilia ad primas 
qualitates, earumque mixturas subtiles et incommensu- 
rabiles; aut ea nou producendo, cum majore et dili- 
gentiore observatione, ad qualitates tertias et quartas, 
sed contemplationem intempestive abrumpendo; illi 
multo melius profecissent. Neque bujusmodi virtutes 
(non dico esedem, sed similes) in humani corporis medi- 
cinis tantum exquirendae sunt; sed etiam in cseterorum 
corporum naturalium mutationibus. 

Sed multo adbuc majore cum male fit, quod qui- 
escentia rerum principia, ex quibus^; et non moventia, 
per qu€B res fiunt, contemplentur et inquirant. Ilia 
enim ad sermones, ista ad opera spectant. Neque 
enim vulgares illae difierentiae motus, quae in naturali 
philosopbia recepta notantur, generatwniSf corruptionis, 
atigmentationis^ diminutianis^ alteratimis^ et lationis^\ 

1' Impimmdi stands OTer against withm oar reach. The latter^ the 

Attemumdij its meaning being ''con- moving powers, correspond to what 

densation." It does not occur in Bacon elsewhere terms media/' 

Latin writers. which he says are so much neg- 

^ Bm quUmi, the prime integral lected. Cf. Playfidr Encycl. Brit, 

elements of things. Per qua, the vol. I. Diss. iii. p. 450. 

Efficients, causes of production &c. These are Aristotle's six kinds 

The former, elemental principles, of Kivritnt. Ar. Cat. xi. i. Kunfmm 

aie dther entirely fictitious or not ttbri i(, yiv^aw, ipBoph, aSitiais, 
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ullius sunt pretii. Quippe hoc sibi volunt ; si corpus, 
alias non mutatum, loco tamen moveatur, hoc lationem 
esse ; si, manente et loco et specie, qualitate mutetur, 
hoc alterationem esse ; si vero ex ilia mutatione moles 
ipsa, et quantitas corporis non eadem maneat, hoc aug- 
mentationis et diminutionis motum esse; si eatenus 
mutentur, ut speciem ipsam et substantiam mutent, et 
in alia migrent, hoc generaiionem et corrupHonem esse. 
At ista mere popularia sunt, et ntillo mode in naturam 
penetrant; suntque mensnrse et periodi tantum, non 
species motus. Innuunt enim iilud, hucmque^ et non, 
quomodoy vel ex quo fonte. Neque enim de corporum 
appetitu, aut de partium eorum processu, aliquid sig- 
nificant; sed tantum quum motus ille rem alitor ac 
prius, crasso mode, sensui exhibeat, inde divisionem 
suam auspicantur. Etiam quum de causis motuum 
aliquid significare volunt, atque diyisionem ex illis 
instituere, differentiam motus naturalis et violenti, 
maxima cum socordia, introducunt ^ ; quae et ipsa om- 
nino ex notione vulgari est ; cum omnis motus violen- 
tus etiam naturalis revera sit, scilicet cum externum 
efficiens naturam alio modo in opere ponet, quam quo 
prius. 

At hisce omissis ; si quis (exempli gratia) observave- 
rit, inesse corporibus appetitum contactus^ ad invicem, 



fuiwrts, dkkotwns, ical ^ Korii r6trow 
ficra/3oX^. For Bacon's use of JIfodw 
seeBk. 11.48. 

^ This division of Motion is (as 
Bacon says) untenable. The real 
simplicity of the Laws of Motion 
as we now know them was hidden 
from his eyes; as we may see by 
his confused divisions in II. 48, 
where (imder Motus libertatis. No. 
3) he tries to explain what that 
which the ancients called " Violent 



Motion" is. 

38 Three subjects touched on: 
(1) a dim notion of Attraction, based 
on the old opinion as to Nature's 
" abhorrence of a Vacuum/' an 
opinion umversally held in Bacon's 
days, and assumed by Galileo as a 
principle in his physics. Torricelliby 
means of the Barometer first shook 
men's faith in it. See Herschel's Dis- 
course onNat.Phil.§ 344— -246. Pas- 
cal has the honour of having clearly 
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ut non patiantur unitatem naturae prorsus dirimi aut 
abscindi, ut vacuum detur: aut si quia dicat^ inesse 
coiporibus appetitum se recipiendi in naturalem suam 
dimensionem vel tensuram, ut, si ultra earn, aut citra 
earn, comprimantur aut distrahantur, statim in veterem 
sphseram et exporrectionem suam se recuperare et re- 
mittere moliantur: aut si quis dicat, inesse corporibus 
appetitum congregationis ad massas connaturalium suo- 
rum, densorum videlicet versus orbem terrse, tenuiorum 
et rariorum versus ambitum coeli: baec et hujusmodi 
vere pbysica sunt genera motuum. At ilia altera plane 
logica sunt et scbolastica, ut ex hac collatione eorum 
manifesto liquet. 

Neque minus etiam malum est, quod in philosopbiis 
et contemplationibus suis, in principiis rerum atque 
ultimatibus naturae investigandis et tractandis, opera 
insumatur; cum omnis utilitas et facultas operandi in 
mediis consistat. Hinc fit, ut abstrabere naturam ho- 
mines non desinant, donee ad materiam potentialem et 
informem ventum fuerit; nec rursus secare naturam 
desinant, donee perventum fuerit ad atomum; quae, 
etiamsi vera essent, tamen ad juvandas bominum fortu- 
nas parum possunt. 

disproved it by a " crucial Instance" that things heavy naturally descend, 
wiUi the Barometer on a high Moun- and things light ascend by the appe- 
tain. (a) The second illustration is tite of their own nature, is Peripa- 
BhuHcUys and (3) the last, an er- tetic. See Aristotle's Phys. Ausc. 
roneous principle of qgmiHea of ho- IV . v. 13. T6 lU&op rov oipavov, kqI 
mogeneoos bodies, introducing the t6 IfaxoTw t6 irp6s ^ftas rrjs kvkX^ 
mistaken conception of a6«oZif^«(im- ifntpas, doKtt c&cu t6 fthf Aw, t6 di 
nty and levity, (Cf. also II. 46. and k6t», fuSkurra iraa Kvpl»s, Sri t6 
48.) The notion of absolute levity fuy aU\ fuWi, toO dc xvkXov t6 tltrxa' 
was disproved by shewing that the TOP ixrovTim 
Phlogiston of Stahl was a mere t6 fthf Kov<t>ap,T6 &f» 4i€p6ijmf6p i<rrt 
fiction. Herschel's Discourse on ^v<ret, t6 dc Papi> t6 kAtw, k. r.X. 
Nat. Phil. § 336. Play&ir in En- Gf. infr. II. 35. 
cyd. Brit. vol. 1. p. 450. The belief 
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LXVII. 

Danda est etiam cantio intellectui de intemperantiis 
philosophiarum, quoad assensam pmbendum aut cohi- 
bendum ; quia hujusmodi intemperantiie videntur idola 
figere, et quodammodo perpetuare, ne detnr aditos ad 
ea summoTenda. 

Duplex autem est excessus : alter eorum, qui facile 
pranuncianty et scientias reddunt positiTas et magistrar 
les; alter eorum, qui acatalepsiam introduxerunt^ et 
inquisitionem Tagam sine termiDo ^* Quorum primus 



34 We hare had this diTirion of 
PhiloBophic schools in the Preface; 
see also sopr. 1. 37. 

By the Dogmatists Bacon means 
all those who appeal from facts to 
the Intellect* and who so render 
Science positire and unchangeable; 
not because of its agreement with 
the facts of the world, but because 
of its answering to their precon- 
ceived opinions. Of these he con- 
aiders Aiistotle to have been the 
great leader; and afker him the 
Schoolmen, whose Logical Theology 
he peculiarly disliked, as resisting 
all improvement and progress. It 
is quite true that from his excessive 
love of System, Aristotle did intro- 
duce much Dogmatism into his 
works : still we must not forget his 
constant references to the vKtf of 
his treatises, and the distinction he 
draws between those in necessary and 
those in contingent matter; in the 
latter of which (viz. Ethics, Poetics, 
Rhetoric, and part of his Physics), he 
appeals to Nature to a certain extent ; 
though often, it must be allowed, 
after he had made up his mind as 
to the Truth. And every one must 
have felt some anger at his unfair 
way of setting up objections to be 
recited. Still his knowledge of Na- 
ture was deep and wide, and his 



experience very great, and a sweep- 
ing condemnation of him and of his 
writings is absurd. The Sophists 
also dogmatised^ as too did both 
Stoics and Epicureans, as Bacon 
shews, quoting Yelleius the Epicu- 
rean, in the Adv. of Learning, Bk. i* 
p. 5a. Nil tam metuens, qnam ne 
dubitare aliqua de re videretur.'' 
(Cic de Nat. Deor. i.) 

From the Sophistic aarn^^ce of 
Dogmatism, as a reaction, sprang the 
Pyrrhonist Scepticism, which led at 
test to the *AKarakip^ia of the New 
Academy. (See note on I. 37.) 
Phrto, per jocmn et Ironiam," or 
lather, perhaps, Socrates, (for Plato's 
mind was really more affirmative 
than negative,) began the Sceptical 
System. The Sophistical tenets, 
which combined unbelief, and almost 
Sceptidsm, with an immoral ten- 
dency, brought it about, nayrwv 
lurpoif SpOpmrot is a thoroughly 
sceptical statement, and directiy 
strikes at the whole notion of " Ob- 
jective" Truth. While, on the other 
hand, Plato's devotion to " Objec- 
tive certainties," as shewn in hia 
Jdeas, in his Mythes, in his grand 
views as to the Deity, and his utter 
abhorrence of Physics, tended to 
bring men to the opinion (already 
promulgated by the Eleatic school) 
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intellectum deprimit, alter enervat. Nam Aristotelis 
philoBophia, postquam cseteras philosophias (more Otto- 



that in the world of Sense there can 
be nothmg certain, nothing known. 
But Plato himself does not hold this 
abflolntdyCthough the Cave Inthe Re- 
public, Bk. yii. i, looks rather like 
H), and it is a side view of his mind 
which would lead us to class him 
with the Sceptical Philosophers. 
But, of course, extreme views on 
neither side are fully develi^)ed by 
the first teachers. Socrates with 
his rlp^vpia, his fjoidh yofAvKtw, is 
Cut mote like a Sceptic ; though he 
brought it in to overthrow his arro- 
gant antagonists, which was also his 
object in holding so uuakj neffotwe 
discussions. 

The Piffrhonistt take their name 
from Pyrrho of Ells, who flourished 
arc. B.C. 340. They are to be 
distinguished from the New Aca- 
demy; for they doubttd, without 
either afifaming or denying: so in 
Cic. Tusc. Quaest. i. Chius Metro- 



dmus. . . • Nego, inquit, edre nos, 
sdamusne aliquid, an nihil scia- 
mus; ne id ipsum quidem nescire 
aut scire, scire nos; nec omnino sit- 
ne aliquid, an nihil sit." Entire 
suspension of judgment {ivox^) is 
the mental condition of the true 
Sceptic — a condition affirmed to be 
one of perfect happiness; and per- 
haps, remembering how men suc- 
ceed in retsdning this cirox^ through 
life, and seem to cherish such a 
mental indecision, thete may be 
something in the view. But the 
Sceptics did not go so fEtr as the 
New Academy, who Acatalepsiam 
dogmatizaverunt, etez professo tenu- 
erunt," '*affirming"(as SirT.Browne 
in the Rel. Med. i. § 55. says) " they 
knew nothing, and even in that 
opinion confuting themselves, and 
thinking that they knew more than 
all the world besides and so Luf 
cretins (iv. 471) writes of them. 



" Nihil scire si qms putat, id quoque nescit 
An sciri poesit; quoniam nil scire fittetur." 



Dugald Stewart opposes Credulity 
to Scepticism, rather regarding op- 
posites in the Human Mind than 
Schools of Philosophy. Bacon's 
chief distinction here is between 
tiiose who admitted wo doubts, and 
those who confounded all by dedar- 
ittg all things doubtful: while he 
afterwards distinguishes between 
these (the Sceptics) and the New 
Academy, who declared that though 
nothing could be possibly known as 
osrtain, yet many things might be 
panned as probable: and so escaped 
the practical absurdities arising firam 
Pyrrhonism. 

Pascal disposes of both extremes 
in very lew words, " La Nature con- 
fond les Pyrrhoniens, et la Raison 



les Dogmatistes'' (see his Pensto, 
Alt. viii. I, where the whole matter 
is well discussed) ; or as Hume (in 
his Essays) says, '* The great sub- 
verter of Pyrrhonism is Action and 
Empbyment, and the oooupati<Nis 
of common life." Dugald Stewart 
also points out the fact that doubt 
may be as much the fiishion as dog- 
moHmj and as Rousseau saya, " He 
who at the end of the i8tii century 
has brought hunself to abandon aU 
his early principles without discri- 
mination, would probably have been 
a Bigot in the days of the League." 

See Diog. Laert. vit. Pyrrhon., 
and vit. Anaxarch.; also Ehr. Jere- 
mie's Essay on Seztus Empiricus 
and the Sceptics, Encyd. Metrop. ; 

E 2 
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manorum erga fratres suos) pugnacibus confutationibus 
contrucidasset, de singulis pronunciavit ; et ipse rursus 
qusestiones ex arbitrio suo subornat, deinde conficit ; ut 
omnia certa sint et decreta : quod etiam apud succes- 
siones suas Talet, et in usu est. 

At Platonis schola acatalepsiam introduxit, primo 
tanquam per jocum et ironiam, in odium veterum 
sophistarum, Protagone^ Hippise^ et reliquorum, qui 
nihil tam Terebantur, quam ne dubitare de re aliqua 
Tiderentur. At nova academia acatalepsiam dogmati- 
zavit^ et ex professo tenuit : quae licet honestior ratio 
sit, quam pronundandi licentia, quum ipsi pro se di- 
cant, se minime confundere inquisitionem, ut Pjrrho 
fecit et Ephectici^, sed habere quod sequantur ut 
probabile^ Ucet non habeant quod teneant ut verum ; 
tamen postquam animus humanus de veritate inve- 
nienda semel desperaverit, omnina omnia fiunt langui- 
diora: ex quo fit, ut deflectant homines potius ad 
amoenas disputationes et discursus, et rerum quasdam 
peragrationes, quam in severitate inquisitionis se susti- 



D. Stewart's Phil, of the Human 
Mind, Introd. II. § i. 

What view did Bacon then take? 
We shall find an answer in this whole 
work ; and in a short form in one of 
the wise sayings in the Adv. of Learn- 
ing (p.51): ''If a man will with 
certainties, he shall end in doubts; 
but if he will be content to begin 
with doubts, he shall end in cer- 
tainties.'' His was the just doubt- 
fulness of Caution, such as Descartes 
brought in as a preparation for phi- 
losophical inrestigation : a deter- 
mination to judge nothing without 
sufficient data: to appeal first to 
&ots; and if nature gives no reply 
stiU to suspend judgment; a will- 
ingness, too, to narrow the field of 
our observations i to take a more 



humble view of our powers of mind; 
to wait patiently till we see the truths 
of Nature, and not to content our- 
selves with the phantoms of the 
Imagination, or the basdess theo- 
ries of the Intellect. This is the 
true ^x4* which slowly indeed, but 
all the more surely, has led to just 
views of things, and to a practical 
' Truth and Utility' such as Bacon 
set before himself, and left it to 
posterity to attain to : cf . also infra 

I. 136. 

»"Ephectici." "Ephectica(Phi- 
losophia) didtur ab eventu, quod 
post inqmsitionem ambigatur iti- 
dem." Diog. Laert. vita Pyrrh. 

They ei^yed many names — airo- 
ptfTiKoi^ iriajtmKol, i^ttrutoL^ Cw^' 
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neaDt. Verum, quod a principio diximuB, et peipetuo 
agimus, sensui et intellectui humano, eorumque infir- 
mitati, auctoritas non est deroganda^ sed auxilia pro- 
benda. 

LXVIII.26 

Atque de idalorum singulis generibus^ eorumque 
apparatu, jam diximus ; quae omnia constanti et solenni 
decreto sunt abneganda et renuncianda^ et intellectus 
ab iis omnino liberandus est et expurgandus; ut non 
alius fere sit aditus ad regnum hominis, quod fundatur 
in scientiis, quam ad regnum coelorum, in quod, nisi sub 
persona infantis, intrare non datur^. 

LXIX.28 

At pravae demonstrationes, idolorum veluti munitio- 
nes qusedam sunt et prsesidia ; eseque, quas in dialec- 
ticis habemus» id fere agunt, ut mundum plane cogita- 
tionibus humanis, cogitationes autem verbis addicant 
et mancipent. Demonstrationes vero potentia quadam 
philosophise ipsse sunt et scientiae. Quales enim esd 
sunt, ac prout rite aut male institutse, tales sequuntur 
philosophise et contemplationes. Fallunt autem, et 
incompetentes sunt ese, quibus utimur in universo illo 
processu, qui a sensu et rebus ducit ad axiomata et 
conclusiones. Qui quidem processus quadruplex est, 
et vitia ejus totidem. Prime, impressiones sensus^ 



^ Is this Aphorism quite in its 
right place ? 

^ Cf. D. Stewart's remarks on 
Education with a view to this cleans- 
ing oat of errors. Phil, of the Hu- 
man Mind, Introd. II. § i. 

Sub persona infantis" refers to 
Matth. zviiL 3. 

^ In this Aphorism we go on to 
consider the ''perversK leges de- 
monstiationum" — the second divi- 
sion of Idola T%eairi. These are 



not only fitulty and useless Ancient 
Deduction (for which see supr. I. 
II — 13. and Appendix B.), but also 
Ancient Induction. For this and 
for Baoon*6 own Induction see App. 
D. and infra I. 104, 105. 

39 " Impressiones sensus vitio- 
S8e." In an exaggerated sense this 
was the basis of the Eleatic and 
Sceptical dogmas. In its correct 
sense a necessary, caution. See Bp. 
Berkeley's iStVtt . 
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ipsius yitiosae sunt ; sensus enim et destituit et fallit. 
At destitutionibus substitutiones, fallaciis rectificatio- 
nes debentur. Secundo, notiones ab impressionibus 
sensuum male abstrahuntar; et intenninatae et con- 
fiisffi sunt, quas terminatas et bene finitas esse oportuit* 
Tertio, inductio mala est, quae per enumerationem 
simplicem principia concludit scientiarum, non adbi- 
bitis exclusionibus et solutionibus, sive separationibus 
naturae debitis. Postremo, modus ille inveniendi et 
proband!, ut prime principia maxime generalia consti- 
tuantur, deinde media axiomata ad ea applicentur et 
probentur, errorum mater est, et scientiarum omnium 
calamitas. Verum de istis, quae jam obiter perstringi- 
mus, fusius^ dicemns, quum veram interpretandae na- 
turae viam, absolutis istis expiationibus et expurgatio- 
nibus mentis, proponemus. 

LXX. 

Sed demonstratio longe optima est experiential^; 
mode baereat in ipso experimento. Nam si traducatur 
ad alia, quae similia existimantur, nisi rite et ordine fiat 
ilia traductio, res iallax est. At modus experiendi, 
quo bomines nunc utuntur, caecus est et stupidus. 
Itaque cum errant et vagantur nulla Tia certa, sed ex 
occursu rerum tantum consilium capiunt, circumferun'- 
tur ad multa, sed parum promovent; et quandoque 
gestiunt, quandoque distrahuntur ; et semper inveniunt 
quod ulterius quaerant. Fere autem ita fit, ut bomines 
leviter et tanquam per ludum experiantur, variando 



ao " fushu" in 1. 100—105. 
<i The faults of Experience lunally 
are — 

I. Want of a method of selec- 
tion (to be remedied by F^reroga- 
tives). 

a. Flimsy and insufficient ya- 



riation of experiments. 

3. Pursuit of one experiment, 
or subject, to the neglect of aU 
others. 

4* Eagerness to get at the 
practical application. 
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paululum ezperimenta jam cognita; et, si res non sue- 
cedaty fastidiendoy et conatum deserendo. Quod si 
magis serio et constanter ac laboriose ad experimenta 
se acciugant; tamen in uno aliqno experimento eru- 
endo operam collocant; quemadmodum Gilbertus in 
magnete, chemici in auro. Hoc autem fisusiunt homi« 
neSy instituto non minus imperito, quam tenui. Nemo 
enim alicujus rei naturam in ipsa re feliciter perscruta- 
tur; sed amplianda est inquisitio ad magis communia. 

Quod si etiam scientiam quandam et dogmata ex 
experimentis moliantur; tamen semper fere studio 
prsepropero et intempesti^o deflectunt ad praxin : non 
tantum propter usum et fructum ejusmodi praxeos, sed 
ut in opere aliquo novo Teluti pignus sibi arripiant^ se 
non inutiliter in reliquis versaturos : atque etiam aliis 
se venditent^, ad existimationem meliorem comparan- 
dam de iis in quibus occupati sunt. Ita fit, ut, more 
AtalantSy de via decedant ad toUendum aureum po- 
mum^; interim vero cursum interrumpant, et victo- 
riam emittant e manibus. Verum in experientiae vero 
curriculo, eoque ad nova opera producendo, divina 
Sapiential omnino et ordo pro exemplari sumenda 
sunt. Deus autem prime die creationis lucem tantum 
ereavit, eique operi diem integrum attribuit ; nec ali- 
quid materiati operis eo die creavit. Similiter et ex 

^ ''aliis ae venditent." Trans- ^ This simile of Aialanta is a 

lators have treated this phrase oddly, favourite. It occurs again infr. I. 

One gives it Insinuate themselves 147. and in the Advancement 

with others which, though not ab- of Learning. Also in the Filum 

aohitely wrong, is fealty, as intro- Labyr. $ 5. 

dodng a different oonoqition from M The Editions of the Nov. Oig. 

Uiat which Bacon wished to give, all read Pmidentia: bat as in the 

Another translates " by mi^g Edition of 1630 Bacon has jdaced 

themselves conspicuous," which is among the Corrigenda the word 5^ 

nearer perhaps. " pi^ tkenudoes," pientia, I have thought it best to 

as tradesmen do their wares, is the insert it in the teit 
right sense. 
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omnimoda experientia, primum inventio causarum et 
axiomatum verorum elicienda est: et lucifera experi- 
menta, non fructifera quaerenda^. Axiomata antem 
recte inventa et constitata praxin non strictim, sed 
confertiin instruunt ; et operum agmina ac tnrmas post 
ge trahunt. Verum de experiendi viis, quae non minus 
quam viae judicandi obsessae sunt et interclusae, postea 
dicemus; impraesentiarum de experientia vulgari, tan- 
quam de mala demonstratione, tantum loquuti. Jam 
vero postulat ordo rerum, ut de iis, quorum paulo ante 
mentionem fecimus, signis (quod philosophiae et 
contemplationes in usu male se habeant) et de causis 
rei prime intuitu tam mirabilis et incredibilis, quaedam 
subjungamus. Signorum enim notio praeparat assen- 
sum : causarum vero explicatio toUit miraculum. Quae 
duo ad extirpationem idolorum ex intellectu faciliorem 
et clementiorem multum juvant. 

LXXI.37 

Scientiae, quas habemus, fere a Graecis fluxerunt. 
Quae enim scriptores Romani, aut Arabes, aut recen- 
tiores addiderunt, non multa, aut magni momenti sunt : 
et qualiacunque sint, fundata sunt super basin eorum 

Erat autem sapientia Grae- 

ed to believe that he regarded all 
thinking men as his rivals. His ex- 
cuse isy that some ages being times 
of crisis must fail in reverence — and 
those times in which Bacon lived 
were, of all others, the days in which 
the old lost all its fictitious, and per- 
haps some of its real, value. There 
must be Iconoclasts whenever any 
thing great is to be done. But one 
might have hoped that the greatest 
minds would have acted as mode- 
rators, not inflamers. See Cole- 
ridge's Friend, s. II. Essay. 

\ 

I 



quae inventa sunt a Graecis. 

^ Light and knowledge first. 
Fruit will foUow in due time. Cf. 
I. 99. 117. 121. 

^ a. I. 61. ad fin. 

^ This Aph. contains a fierce at- 
tack on the older systems : and here 
as much as any where we are in- 
clined to say with Mr. Maurice, 
*^ Bacon failed in the homage due 
to his great predecessors." If he 
had only differed from them it might 
have been borne : but he also shews 
so unfriendly a spirit towards his 
contemporaries, that one is indin- 
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coram professoria, et in disputationes effusa : quod ge- 
nus inquisitioni veritatis adversissimum est. Itaque 
nomen illud sophistaram, quod per contemptum ab iis, 
qui se philosophos haberi voluerant, in antiquos rheto- 
res rejectum et traductum est, Gorgiam, Protagoram, 
Hippiam, Polum^, etiam universo generi competit, 
Platoni, Ajistoteli, Zenoni^, Epicure^, Theophrasto^^ ; 
et eoram successoribus, Cbrjrsippo, Caraeadi^, reliquis. 
Hoc tantum intererat ; quod prius genus Tagum fuerit 
et mercenarium^, civitates circumcursando, et sapien- 



M Gorgiaa, &c. four of the chief 
Sophists/' ''teachers of the ave- 
rage Morality and Principle of A- 
thens for them see Grote's His- 
tory of Greece, voLviii. p. 486. — 
and Notes and Appendix II. to 
Shepperd's Edition of Theophras- 
tus' Characters, chap. iii. 

so Zeno the founder of the Stoic 
School flourished B. C. 380. 

Epicurus flourished circ. B. G. 
300. His peculiar views have affi- 
nity to the Peripatetic School, as 
those of the Stoics to some parts of 
the Platonic. The two divisions (of 
those who cherished and wished to 
guide our affections, considering 
tiiem good in themselves, and of 
those who were for ejecting them as 
definitely bad) have always existed 
among men, and are to be looked 
on as the assertion of the two con- 
tradictory parts of man's conscious- 
ness: his consciousness that God 
has made him for good, and that 
his whole nature — ^whether intellec- 
tual, moral, or phyncal, is intended 
to be good; and his consciousness 
that however he may try to hide it, 
he has in himself evil, and disobe- 
dience against the true order of 
God's world. For according to a 
fine passage in Hierodes — «iXo<ro- 
^da 4tm CJanif a»Bp»wUnfs tcddapau 
Kol rffXcu^nys — HABapvit ftiv tM rijs 



vXuajs akoyias—^'kiiArrig df, lijt oU 
K€ias t{t(wtas m/dkti^s irp6s ri)v Btitm 
litolwrw iwapayova'a. And after all, 
though the two schools flourish to 
this day, Christianity alone can 
bridge over the gulf between them, 
and reconcile two (to man's com- 
prehension) contradictory principles 
of life. 

41 Theophrastus,the Lesbian, was 
the successor of Aristotle, and tend- 
ed the earlier Peripatetic School. 
He is best known to us by his 
" Characters," which are brOliant 
and witty, and shew a great insight 
into Human Nature. His views were 
lower than his master's — ^perhaps the 
specimens of mankind before his eyes 
did not tend to elevate his notions. 
Bacon gives no credit for the care- 
ful observation and penetration into 
character and motives, which are to 
be seen both in his writings and in 
those of Aristotie. 

^ Chrysippus and Cameades. 
Chrysippus was follower of Qean- 
thes as head of the Stoics, and op- 
posed the ultra-sceptical tendencies 
of the New Academy. Cameades 
was a few years his junior (bom 
circ. B. C. 308), and was the fol- 
lower of Aroesilaus as head of the 
New Academy. 

^ Were the Sophists mercenary ? 
see Grote's History of Greece, vol. 
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tiam suam ostentando, et mercedem exigendo: alte- 
ram vero solennius et generosius, quippe eorom qui 
sedes fixas habuerunt, et Bcholas aperuerunt, et gratis 
philosophati sunt. Sed tamen utrumque genus (licet 
csetera dispar) professorium erat, et ad disputationes 
rem deducebat, et sectas quasdam atque hsereses philo- 
sophise instituebat et propugnabat : ut essent fere doc- 
trinse eorum (quod non male cavillatus est Dionysius 
in Platonem) Verba otiosorum senum ad imperitos juoe- 
nes^. At antiquiores illi ex Grsecis, Empedocles, 
Anaxagoras, Leucippus, Democritus, Parmenides, He- 
raclitusy Xenophanes, Philolaus, reliqui, (nam Pythago- 
ram, ut superstitiosum, omittimus) scholas^^ (quod no- 
vimus) non aperuerunt: sed majore silentio, et seve- 
rius, et simplicius, id est, minore cum affectatione et 
ostentatione, ad inquisitionem veritatis se contule- 
runt^. Itaque et melius, ut arbitramur, se gesserunt ; 
nisi quod opera eorum a levioribus istis, qui vulgari 
captui et affectui magis respondent ac placent, tractu 
temporis extincta sint : tempore (ut fluvio) leviora et 
magis inflata ad nos devehente, graviora et solida mer- 
gente^^ Neque tamen isti a nationis vitio prorsus 



viii. p. 486 ; and against him a well 
written Appendix to Sheppard'a edi- 
tion of Theophrastus. 

^ Cf. Adv. of Learning, p. 4a. 
The Dionysius here mentioned was 
the elder, the son of Hermocrates. 
The intenaew, in the coarse of which 
this was said, is given in Diog. Liaert. 
III. 18. 

^ Schoks." i. e. shewed no 
symptoms of schism and antago- 
nism of sects, which was the ^* na- 
tionis vitinm" mentioned below, and 
whidi turned the search after truth 
into subtilty of disputatious skill. 

^ Su* W. Herschel in his Dis- 



course on Nat. Phil. part. II. ch. iii. 
§ 98. " The spirit of rational in- 
quiry into Nature seems, if we can 
judge from the uncertain and often 
contradictory notices handed down 
to us of their tenets, to have been 
far more alive, and less warped by 
a vain and arrogant turn, than at a 
later period." For the question of 
the old Philosophers see infr. I. 
96-98. 

^ This is one of the absurd falla- 
cies arising from the use of Analo- 
gies, into which Baoon (when his 
feelings outrun his judgment) is 
prone to fall. He seemed to like the 
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immunes erant : sed in ambitionem et Tanitatem sectae 
condendse, et aurse popularis captandas, nimium pro- 
pendebant. Pro desperata autem habenda est veritatis 
inqiiisitio, cum ad hujusmodi inania deflectat. Etiam 
non omittendum videtur judicium illud, sive vaticinium 
potius, sacerdotis ^gyptii de Grsecis : Quod semper pueri 
essent; neque haberent antiquiteUem scientitB^ ant scien- 
Ham antiquitatis^. Et certe habent id quod puerorum 
est; ut ad garriendum prompti sint, generare autem 
non possint : nam verbosa videtur sapientia eorum, et 
operum sterilis. Itaque ex ortu et gente philosophise, 
quae in usu est, quae capiuntur signa, bona non sunt. 

LXXII. 

Neque multo meliora sunt signa, quae ex natura 
temporis et aetatis capi possunt, quam quae ex natura 
loci et nationis^. Angusta enim erat et tenuis notitia 
per illam aetatem vol temporis vel orbis : quod longe 
pessimum est, praesertim iis qui omnia in experientia 
ponunt. Neque enim mille annorum historiam, quae 
digna erat nomine historiae, habebant; sed fabulas et 
rumores antiquitatis. Regionum vero tractuumque 
mundi exiguam partem noverant; cum omnes hyper- 
boreoSy Scjrthas ; omnes occidentales, Celtas indistincte 
appellarent : nil in Africa ultra citimam jEthiopiae par^ 
tem, nil in Asia ultra Grangem ; multo minus novi 

argament, as it occurs again in a ^ Cf . infr. I. 84. This igno- 

few pages. (I. 77); as also in the ranee of the regions of the globe 

Adv. of Learning, p. 49 ; and in the would not seem so great an evil at 

Fdnm Labyr. § 8. first sight; but all true geognosy 

^ Iliis saying is from Plato, H- and astronomy depend on a know- 

meus aa b. *0 Hkm, 26k»v, 'EX- ledge of the (proximately) spherical 

\3f9€sdtlmMsi<m' y€p»y^''EXhiv shape of the globe. And certainly 

lonv- aifdtfUap yhp ry rdU the growth of all knowledge seemed 

yhnC"^ ^X"^ opxaiap dxo^ ira- to be attached very closely to the 

Xoftiar Mfay oudc p6Btnia xP^v^ iro- progress of discovery in the 15th 

X'i^ Mt¥, It is also given in the and i6th centuries. 
Adv. of Learning, p. 58. 
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orbis proTincias, ne per auditum sane aut famam ali- 
quam certam et constantem, nossent : imo et plurima 
climata et zonse, in quibus populi infiniti spirant et 
degunt, tanquam inhabitabiles ab illis pronuntiata sint: 
quinetiam peregrinationes Democriti» Platonis, Pjtha- 
gorse^, non longinquse profecto, sed potius suburbanse, 
ut magnum aliquid celebrarentur. Nostris autem tem- 
poribus, et novi orbis partes complures, et veteris orbis 
extrema undique innotescunt; et in infinitum experi- 
mentorum cumulus excrevit. Quare si ex nativitatis 
aut geniturse tempore (astrologorum more) signa ca- 
pienda sint> nil magni de istis philosopbiis significari 
videtur. 

LXXIII. 

Inter signa, nullum magis certum aut nobile 6St> 
quam quod ex fructibus. Fructus enim et opera in- 
Tenta pro veritate philosophiarum velut sponsores et 
fidejussores sunt. Atque ex philosopbiis istis 6ra3CO- 
rum, et derivationibus earum per particulares scientias, 
jam per tot annorum spatia, vix unum experimentum 
adduci potest, quod ad hominum statum levandum et 
juvandum spectet, et philosophise speculationibus ac 
dogmatibus vere acceptum referri possit. Idque Cel- 
sus^^ ingenue ac prudenter fiitetur; nimirum, experi- 
menta medicinse prime inventa fuisse, ac postea homi- 
nes circa ea philosophatos esse, et causas indagasse et 

^ The travels of Democritos extent) the Hippocratic method of 

reached over a great part of Ada, and observing and watching over the 

some staie that he even reached operations of Nature, regulating ra- 

India and iEthiopia. Those of Plato ther than opposing them. The an- 

eztended only to Sicily, Egypt, and cient system of Medidne was an epi- 

Cyrene. Those of Pythagoras to tome of the Scholastic evils which in 

Egypt, Arabia, Phoenicia, Babylon, the middle ages afflicted all sciences ; 

and possibly India. so that even where experiment was 

^1 Celtus, the Physician, probably necessary, men succeeded in render- 
lived at the beginning of the Chris- ing it almost fruitless, 
tian era. He followed (to a great 
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assignasse ; non ordine inverso evenisse, ut ex philoso- 
phia et causarum cognitione, ipsa experimenta mventa 
aut deprompta essent. Itaque minim non erat, apud 
iElgyptios (qui rerum inventoribus divinitatem et con- 
secrationem attribuerunt) plures fiiisse brutorum ani- 
malium imagines, quam hominum : quia bruta animalia, 
per instinctus naturales, multa inyenta pepererunt ; ubi 
homines, ex sermonibus et conclusionibus rationalibus, 
pauca aut nulla exhibuerint. 

At chemicorum industria^^ nonnulla peperit; sed 
tanquam fortuito et obiter, aut per experimentorum 
quandam variationem, (ut mechanici solent) non ex 
arte aut theoria aliqua ; nam ea, quam confinxerunt, ex- 
perimenta magis perturbat, quam juvat. Eorum etiam, 
qui in magia (quam vocant) naturali versati sunt, pauca 
reperiuntur inventa; eaque levia, et imposturse pro-* 
piora. Quocirca, quemadmodum in religione cavetur, 
ut fides ex operibus monstretur ; idem etiam ad philo- 
sophiam optime traducitur, ut ex fructibus judicetur, et 
vana habeatur quae sterilis sit : idque eo magis, si loco 
fructuum uvae et oliv®, producat disputationum et con- 
tentionum carduos et spinas^^. 

LXXIV- 

Capienda etiam sunt signa ex incrementis et pro- 
gressibus philosophiarum et scientiarum. Quae enim 



To them we owe alcohol, aqua- 
fortis, Titriolic add, volatile alkali, 
gunpowder, and other diBcoveries; 
by no means despicable, though not 
to be compared with those which 
we have since arrived at by the re- 
gular progress of Modem Chemis- 
try. See Sir W. Herschel's Dis- 
eourse on Nat. Phil. $ 103. 

*3 Allusion to St. Luke vi. 42, 43. 
Dogald Stewart Phil, of the Hu- 
man Mind, part II. chap. iv. § i. 
(note) quotes part of this Aphorism 



with great i^probation ; for it points 
out one essential distinction between 
Ancient and Modem Physics — i. e. 
the absence in the former of any 
ewperiment: obtervation they had, 
as may be seen universally in Ari- 
stotle s but the torture of Nature by 
experiment they did not venture 
upon. Consequently thdr discove- 
ries might be curious, but were use- 
Isss and barren of fruit for the pro- 
motion of human happmess. 
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in natura fundata sunt, crescunt et augentur : quae au- 
tem in opinione, yariantur^ non augentur. Itaque si 
istae doctrinae plane instar plantae a stirpibus suis re- 
TuIsfiB non essent, sed utero naturae adhaererent, atque 
ab eadem alerentur, id minime eventurum fuisset, quod 
per annos bis mille jam fieri videmus : nempe, ut scien- 
tiae suis haereant vestigiis, et in eodem fere statu ma- 
neanty neque augmentum aliquod memorabile sumpse- 
rint ; quin potius in prime auctore mazime floruerint, 
et deinceps declinaverint. In artibus autem mechani*' 
cis, quae in natura et experientiae luce fundatae sunt, 
contra evenire videmus : quae (quamdiu placent) veluti 
spiritu quodam repletae, continue yegetant et crescunt ; 
prime rudes, deinde commodae, postea excultae, et per- 
petuo auctae. 



Etiam aliud sigmmi capiendum est; (si'' mode signi 
appellatio huic competat ; cum potius testimonium sit, 
atque adeo testimoniorum omnium validissimum ;) hoc 
est, .propria confessio auctorum, quos homines nunc 
sequuntur. Nam et iili, qui tanta fiducia de rebus 
pronuntiant, tamen per intervalla, cum ad se redeunt, ad 
querimonias de naturae subtilitate, rerum obscuritate, 
humani ingenii infirmitate, se convertunt^. Hoc vero 
si simpliciter fieret, alios fortasse, qui sunt timidiores^ 
ab ulteriori inquisitione deterrere, alios vero, qui sunt 
ingenio alacriori et magis fidenti, ad ulteriorem pro- 
gressum acuere et incitare possit. Verum non satis 
illis est, de se confiteri, sed quicquid sibi ipsis aut ma- 
gistris suis iucognitum aut intactum fuerit, id extra 
terminos possibilis ponunt; et tanquam ex arte cognitu 

M See the begnming of Dr. Jere- may ranaiic a frequent expseeaion 

mie's essay on the Smptical PhUo- of doabt, bordering on desponden- 

phy in the Enqrd. Metr. " From cy, in the language of its moat die* 

the earliest ages of Philosophy we tingnished followers." 
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aut fsLCtn impossibile pronuntiant : summa superbia et 
invidia suorum inTentorum infinnitatem in natura ip- 
dus calumniam, et alioram omnium desperationem yer- 
tentes. Hinc schola Academise novae quae acatalep- 
Ham ex professo tenuity et homines ad sempitemas 
tenebras damnayit. Hinc opinio, quod formee siye Tens 
remm differentiae (quae revera sunt leges actus puri^) 
inventu impossibiles sint, et ultra hominem. Hinc 
opiniones illae in activa et operativa parte: calorem 
solis et ignis toto genere differre ; ne scilicet homines 
putent se per opera ignis aliquid simile iis, quae in 
natura fiunt, educere et formare posse. Hinc illud: 
compositionem tantum opus hominis, mistionem vero 
opus solius naturae esse; ne scilicet homines sperent 
aliquam ex arte corporum naturalium generationem aut 
transformationem. Itaque ex hoc signo homines sibi 
persuaderi facile patientur, ne cum dogmatibus non 
solum desperatis, sed etiam desperationi devotis, for- 
tunas suas et labores misceant. 



Neque illud signum praetermittendum est, quod 
tanta fuerit inter pliilosophos olim dissensio, et schola- 
rum ipsarum varietas: quod satis ostendit, viam a 
sensu ad intellectum non bene munitam fuisse, cum 
eadem materia philosophiae (natura scilicet rerum) in 
tam vagos et multiplices errores abrepta fuerit et dis- 
tracta.. Atque licet hisce temporibus dissensiones et 
dogmatum diversitates circa principia ipsa, et philoso- 
phias integras, ut plurimum extinctae.sint ; tamen circa 
partes philosophiae, innumerae manent quaestiones et 
controTersiae ; ut plane appareat, neque in philosophiis 
ipsis, neque in modis demonstratipnum aliquid certi aut 
sani esse. 

»* Cf. sopr. I. 67. w Cf. 8upr. I. 51. 
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LXXVII. 

Quod vero putant homines, in philosophia Aristotelis 
magnum utique consensum esse ; cum post illam edi- 
tam, antiquorum philosophise cessaverint et exoleve- 
rint ; ast apud tempora, quee sequuta sunt, nil melius 
iuTentum fiierit ; adeo ut ilia tam bene posita et fun- 
data yideatur, ut utrumque tempus ad se traxerit: 
prime, quod de cessatione antiquarum philosophiarum 
post Aristotelis opera edita homines cogitant, id falsum 
est ; diu enim postea, usque ad tempera Ciceronis, et 
secula sequentia, manserunt opera Teterum philosopho- 
rum^. Sed temporibus insequentibus, ex inundatione 
Barbarorum in imperium Romanum, postquam doc« 
trina humana yelut naufragium perpessa esset; tum 
demum philosophise Aristotelis et Platonis, tanquam 
tabulse ex materia leviore et minus solida, per fluctus 
temporum servatae sunt^^. lUud etiam de consensu 
fallit homines, si acutius rem introspiciant. Verus 
enim consensus is est^, qui ex libertate judicii (re 
prius explorata) in idem conveniente consistit. At 



M And not ovlj the works of 
Bacon's fayourites, the older Greek 
Philosophers, but the Stoic and 
Epicurean Schools existed, as did 
also the Neo-Flatonists. 

^ Cf. supr. I. 71, 

^ The true rule of consent then 
will be, if men agree after (i) care- 
ful investigation ; (2) free judg- 
ment: free, i.e. fi*om trammels of 
authority, prejudice, suspicion, &c. 
Aristotle himself gives a rule for 
* consent' which is extremely judi- 
cious, iratrw 1j rots rrXtlarois fj 
roU /idXiora yimplfioig fhKowra, Ar. 
Topic. I. i. 7. shewing that there is 
a strong presumption in fiivour of 
whatever is believed by everybody; 
or by those who have particularly 



studied the subject in question. All 
men must judge of some rudimen- 
tary points of moral and social life : 
for all have to do with them : but it 
is only the yp&piyMi whose judg- 
ment is worth any thing as to sub- 
jects beyond vulgar apprehension. 
Thus the universal consent of five 
thousand years and more in the 
sun's revolving round the earth, 
has now no weight at all. Aristotle 
was quite aware too of the risk aris- 
ing to truth from custom : see Me- 
taph. A. Tkarrov, ch. 3. 'HXdajv 

"kowrw, h oh rii fivMhj ical ireuda- 
pMij iut{ov Urxyfi rov yty^Ktw 
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numenis longe maximus eorum, qui in Aristotelis phi- 
losophiam consenserunt, ex prsejudicio et auctoritate 
aliorum se illi mancipavit ; ut sequacitas sit potius et 
coitio, quam consensus. Quod si fuisset ille verus con- 
sensus et late patens, tantum abest ut consensus pro 
vera et solida auctoritate haberi debeat, ut etiam yio- 
lentam prsesumptionem inducat in contrarium. Pessi- 
mum enim omnium est augurium, quod ex consensu 
capitur in rebus intellectualibus : exceptis divinis et 
politicis, in quibus suffiragiorum jus est^. Nihil enim 
multis placet, nisi imaginationem feriat^ aut intellec- 
tum Yulgarium notionum nodis astringat, ut supra^ 
dictum est. Itaque optime traducitur illud Phocio- 
nis^ a moribus ad intellectualia : Ut staMm se ewamU 
nare debeant homines^ quid erraverint aut peccaverint. 



^ As to Politics, this is rather a 
bold doctrine fh>m one who sought 
the hvouT of King James I., and 
was an advocate for ''Kingoraft." 
Yet it is not a solitary mention of 
the ''jus suffiragii'^ even in those 
times. Hooker points out (Eccles. 
Pol. I. z. 38) that Laws positive 
and Municipal are binding only by 
consent of those sul^ect to them. 
And in our day we are well accus- 
tomed to the piinciple of ultimately 
consulting the Ratepayer. But as 
to the "jus suffiragii" ruling in 
things Divine, this would at first 
seem to strike at any thing like ab- 
solute Truth, or Revelation : as 
though the truth of God depended 



ance of it. Baoon, however, doubt- 
less refers to the decisions of Coun- 
cils, in which questions of doctrine 
and discipline are decided by an 
appeal to the sufirages of those pre- 
sent; even as the Council of Nice 
affirmed the true Faith against Ari- 
anism by a migority of votes. 

^ Supra cf. supr. I. 38. 

^ Here we see l^iocion's Character 
^futr66iiiM}s. And what, after all, 
is the worth of the verdict of Public 
Opinion ? Not much, perhaps, if we 
take Public Opinion of one period 
only : for man must be misguided 
by partial views, passions, &c. And 
a man who trusts to and courts it is 
unfortunate. 



for its existence on Man's accept- 

" Cum quis te laudat, judex tuus esse memento : 
Plus ftliiif de te, quam tu tibi credere noli.'' Dion. Cato. 
He who seeks the appkuse of Pub- are always being c^ed in. 
lie Ojnnion will be tiie Vam man : 
he who despises it. Proud, I may 
add that it is always correcting it- 
self : and that its hastier verdicts 



Seneca 

agreed well with Phodon when he 
said, "Argumentum pessimi turba 
est." Cf. Plutarch, vit. Phoc. 
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si multiiudo consentiat et complaudat. Hoc signum igi- 
tur ex aversissimis est. Itaque quod signa Teritatis et 
sanitatis philosophiarum et scientiarum^ quae in usu 
sunt, male se habeant; sive capiantur ex originibus 
ipsarum, sive ex fructibus, sive ex progressibus, sive 
ex confessionibus auctorum, sive ex consensu ; jam dic- 
tum est. 

LXXVIII. 

Jam vero' veniendum ad causas errorum, et tam 
diutumee in illis per tot secula mora; quae plurimse 
sunt et potentissimee : ut toUatur omnis admiratio, hsec, 
quae adducimus^ homines hucusque latuisse et fiigisse ; 
et maneat tantum admiratio, ilia nunc tandem alicui 
mortalium in mentem venire potuisse, aut cogitatio- 
nem cujuspiam subiisse : quod etiam (ut nos existiina- 
mus) felicitatis magis est cujusdam, quam excellentis 
alicujus £Acultatis ; ut potius pro temporis partu haberi 
debeaty quam pro partu iugenii^^ 

Prime autem tot seculorum numerus» vere rem repu- 
tanti, ad magnas angustias recidit. Nam ex viginti 
quinque annorum centuriis, in quibus memoria et 
doctrina hominum fere versatur, vix sex centurise 
seponi et excerpi possunt, quae scientiarum feraces, 
earumve proventui utiles fuerunt®. Sunt enim non 



«i See Flayfair's Dissert. Encycl. 
Brit. yol. I. p. 453. Speaking of 
the causes of failure among the 
andentSy he says, ''Men had not 
acquired the power oyer that light 
(of experience) which now enables 
them to concentrate its beams, and 
to fix them steadily on whatever 
objects they wuhed to examine. 
This power is what distinguishes 
modem Physics; and is the cause 
why later Philosophers, without 
being more ingenious Uian their 
predecessors, have been infinitely 



more successful in their study of 
Nature." 

How far was it HumiUty (as some 
have said) which led Bacon to call 
the Nov. Org. " partus temporis 
— one recollects that in his younger 
days he spoke of it as the ''par- 
tus temporis maximnu^* — ^with what 
seems a different sense from that 
given here. Gf. infr. I. 139. See 
also the commencement of the De- 
dication to King James. 

® Does not Bacon narrow the 
periods ovennueh? He neglects 



Digitized by 



LIB. I. 78, 79, 67 

minus temporam quam regionum eremi et yastitates. 
Tres enim tantum doctrinaram revolutiones et periodi 
recte numerari possunt: una, apud Grsecos; altera, 
apud Romanos ; ultima, apud nos, occidentales scilicet 
Europae nationes: quibus singulis vix duae centurise 
annorum merito attribui possunt. Media mundi tem- 
pera, quoad scientiarum segetem uberem aut laetam, 
infelida fiierunt. Neque enim causa est ut Tel Ara- 
bum vel scholasticorum mentio fiat : qui per intermedia 
tempera scientias potius contriverunt numerosis tracta- 
tibus, quam pondus earum auxerunt. Itaque prima 
causa tam pusilli in scientiis profectus ad angustias 
temporis erga illas propitii rite et ordine refertur. 

LXXIX. 

At secundo loco se offert causa ilia magni certe per 
onmia momenti : ea videlicet, quod per illas ipsas sta- 
tes, quibus hominum ingenia et literae maxime vel 
etiam mediocriter floruerint, naturalis philosophia mi- 
nimam partem humanae operas sortita sit. Atque haec 
ipsa nihilominus pro magna scientiarum matre haberi 
debet. Omnes enim artes et scientiae, ab hac stirpe 
roYulsae, poliuntur fortasse, et in usum eflGinguntur ; sed 
nil admodum crescunt. At manifestum est, postquam 
Christiana fides recepta fuisset et adolevisset^ longe 
maximam ingeniorum praestantissimorum partem ad 
theologiam se contulisse ; atque huic rei et amplissima 
praemia proposita, et omnis generis adjumenta copiosis- 
sime subministrata fuisse: atque hoc theologiae stu- 

Indian pbiloeophy ; thougli it at- never be lost : and so mankind can 

tained very considerable note : and never again fall from its discoveries 

two oentnries for Greece and two or its civilization. For the want of 

for Rome seem very little. What originality in the Arabian Philoso- 

a vast difference printing makes phers mentioned below see Gibbon's 

in this respect ! its Ezperientia Decline and Fall, chap. 5a. 
litenta," we an wont to believe, can 

F 2 
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dium praecipue occupasse tertiam illam partem sive 
periodum temporis apud nos Europaeos occidentales ; 
eo magis, quod sub idem fere tempus et literee florere, 
et controversise circa religionem pullulare coeperint®. 
At sevo superioriy durante periodo ilia secunda, apud 
Romanes potissimse philosophorum meditationes et in- 
dustrise in morali philosophia (quae ethnicis vice theo- 
logian erat^) occupatas et consumptae fuerunt: etiam 



<s Bacon here takes the three pe- 
riods backwards, and points out 
how Natural Philosophy has come 
to be neglected in each, (i) In the 
Christian Period by the engrossing 
effects of the questions connected 
with Revelation ; the rule of Faith, 
and the spiritual Nature and needs 
of man. (a) In the Roman Period 
by the study of Morals, and the 
requirements of the political state, 
wUch naturally engrossed much 
of the Roman citizen's thoughts. 
(3) And lastly in the Greek (al- 
^ough here for a time there was 
some study of Nature) by the pre- 
ference here also shewn for ques- 
tions of morals. And need it be 
wondered at, that these subjects — 
God's will in the Christian Period, 
and man's constitution in the Hea- 
then — should be all-engrossing ? Is 
it not from these two that men hope 
to discoyer the secret of Happiness, 
for which all live? And to what 
avail would be the study of Physics, 
if it allowed a deterioration of Mo- 
rals? Among mankind the study of 
Physics must always be the heritage 
of a few. The mass of people can 
only be expected to use Uie results 
got at by tiie skill of others. And 
\i we take all Physical Philosophy, 
(including Astronomy, which Bacon 
would probably have omitted,) we 
cannot but see that the vast majority 
of men an unfit, unable to investi- 



gate the ** Veritas" involved in it; 
Uiough all can be benefited by its 
"utilitas." Among the errors of 
Bacon, we must count his belief that 
the study of Physics would produce 
a levelling of men's intellect, and that 
all would be able to enter upon it 
equally well. The very contrary to 
this is the case. 

^ Moral Philosophy was the Re- 
ligion of the Ancients. Without 
revelation, and the Christian dis- 
pensation, they oould know nothing 
of things Spiritual. Their ^loy h 
Mptm^ was the cold pure Intellect : 
and that which led to truth of life 
and conduct for the nniltitude was 
Moral Philosophy and Legislation. 
The " Cultus" of the AncienU had 
littie or nothing to do with purity 
of personal behaviour, or the sanc- 
tity of social ties. The Priesthood 
did not teach — (except when, as in 
the case of Pyrrho the Sceptic, it 
chanced that a Philosopher was 
dected Priest — ) to impart know- 
ledge was no part of its functions. 
Religion among the Ancients was 
confined to the performance of cer- 
tain sacrifices, public or private, ac- 
cording to n]des handed down firom 
fethertoson. So it came that Moral 
Philosophy and Law were entirely 
distinct from Religion. With us 
Religion indudes both their Cul- 
tus" and their moral and other 
teaching, while Law is placed under 
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summa ingenia illis temporibus ut plurimum ad res 
ciyiles se applicuerunt, propter magnitudinem imperii 
Romani, quod plurimorum hominum opera indigebat. 
At ilia aetaSy qua naturalis philosophia apud Graecos 
maxime florere visa est, particula fuit temporis minime 
diutuma ; cum et antiquioribus temporibus septem illi, 
qui sapientes nominabantur, omnes (prseter Thaletem) 
ad moralem philosopbiam et ciyilia se applicuerint ; et 
posterioribus temporibus, postquam Socrates philoso- 
pbiam de coelo in terras deduxisset®, adbuc magis 
invaluerit moralis philosopbia, et ingenia hominum a 
naturali averterit. 

At ipsissima ilia periodus temporis, in qua inquisi- 
tiones de natura viguerunt, contradictionibus et novo- 
rum placitorum ambitione corrupta est, et inutilis red- 
dita. Itaque quandoquidem per tres istas periodos 
naturalis philosophia majorem in modum neglecta aut 
impedita fuerit, nil mirum si homines parum in ea re 
profecerint, cum omnino aliud egerint. 

LXXX. 

Accedit et illud, quod naturalis philosophia in iis 
ipsis viris, qui ei incubuerint, vacantem et integrum 
hominem, preesertim his recentioribus temporibus, yix 



the hands of the civil power. Their 
Law, again, ei^oined ri M vp&rrwip 
mai riMbr dsrextir&af, having a pon- 
ti?e as well as a negative side. For 
their " State" was also their 
" CJhurch." With us the positive 
precepts are left to Religion; and 
Law now is almost restricted to the 
prohibitive side — " Qw lex non 
jubet, permittit with the ancients, 
as AristoUe says, t 6 v6iu>s fi^ m- 
Xfvffft,airayopfvci. See Bacon's Filum 
Labr. § 6. 
^ In so far as Socrates endea- 



voured to replace the subtle talk on 
abstract questions, and the quib- 
bling of the teachers of his day, by 
the study of human life and its in- 
terests, Uiere was a kind of analogy 
between ' him and Bacon. T^be 
thought comes from Cicero's Tusc. 
Disp. V. iv. 10. " Socrates primus 
Philosopbiam devocavit e coelo, et 
in urbibus coUocavit, et in domos 
etiam introduxit, et coegit de vita 
et moribus rebusque bonis et malis 
quaerere." 
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nacta sit; nisi forte quis monachi alicujus in cellula, 
aut nobilis in villula Iucubrantis» exemplum adduxe- 
rit ^ : sed facta est demum naturalis philosophia instar 
transitus cujusdam et pontistemii ad alia. 

Atque magna ista scientiarum mater mira indigni- 
tate ad officia ancillse detrusa est ; quse medicines aut 
mathematices operibus ministret, et rursus quad ado- 
lescentium immatura ingenia lavet et imbuat velut 
tinctura quadam prima, ut aliam postea felicius et com- 
modius excipiant. Interim nemo expectet magnum 
progressum in scientiis, (preesertim in parte earum ope- 
rativa) nisi philosophia naturalis ad scientias particu- 
lares producta fuerit, et sciential particulares rursus ad 
naturalem philosophiam reductee. Hinc enim fit, ut 
astronomia, optica, musica, plurimse artes mechanicae, 
atque ipsa medicina, atque (quod quis magis miretur) 
philosophia moralis et civilis, et sclentise logicse, nil 
fere habeant altitudinis in profundo; sed per super- 
ficiem et yarietatem rerum tantum labantur: quia 
postquam particulares istae scientise dispertitae et con- 
stitutse fuerint, a philosophia naturali non amplius 
aluntur; quae ex fontibus et veris contemplationibus 
motuum, radiorum, sonorum, texturae, et schematismi 
corporum, affectuum, et prehensionum intellectualium, 
noTas vires et augmenta illis impertiri potuerit^. Ita- 

M This Monk in his cell doubt- shewing that he considered the 

less refers to Roger Bacon in his causes of moral good and evil to be 

study at Oxford ; see Palgrave, material. But there is no ground 

Merchant and Friar : and the Noble whatever for this. Our affections &c. 

in his Villa is probably Descartes. must act in a material body, and so, 

^ For this dependence of our to a certain extent, have physical 

knowledge ii) Morals and Logic as phenomena; and, therefore, so ftj* 

well as Mechanics, or Mathematics, are under the head of Natural Fhi- 

on Natural Philosophy, see infr. I. losophy : but there is nothing to 

137. This is one of the Aphorisms shew that Bacon meant more than 

which seem to favour the doctrine this. The materialist system of Mo- 

that Bacon was a " Positivist;" as rals and habits is well attacked by 
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que minime minim est, si scientise non crescant, cum a 
radicibus suis siut separatae. 

LXXXL 

Rursus se ostendit alia causa poteps et magna, cur 
scientise parum promoverint. Ea vero hsec est ; quod 
fieri non possit, ut recte procedatur in curriculo, ubi 
ipsa meta non recte posita sit et defixa. Meta autem 
scientiarum vera et legitima non alia est quam ut 
dotetur vita humana no vis inventis et copiis®. At 



D. Stewart, Phil, of the Human 
Mind, part I. chap. ii. on Atten- 
tion. 

^ This Aphorism gives us the 
key to the chief part of Bacon's 
PUloflophy; not ".qusestiones" hut 

fructus and that not immediate 
and partial, hut permanent and com- 
plete. "Lord Bacon," says D.Stew- 
art (Phil, of the Human Mind, In- 
tiod. II. § a), " was the first person 
who took Uiis comprehensive view of 
the different departments of study : 
and who pointed out, to all classes 
of literary men, the great end to 
which all their labours should con- 
qpire; the multiplication of the 
sources of human enjojrment, and 
the extension of man's dominion 
over Nature." See De Augm. Scl- 
ent, i. " Omnium autem gravissi- 
mus enor in deviatione ab ultimo 
doctrinaram fine consistit. Appe- 
tunt enim homines Sdentiam, alii 
ex invita curiositate et irrequieta; 
alii animi causa et delectationis; alii 
eristimationis gratia; alii conten- 
tionis ergo, atque ut in disserendo 
raperiores dnt: plerique propter 
lucrom et victum: paodsaimi, at 
donum rationis, divimtus datum, in 
usua humani generis impendant. — 
Hoc enim illud est, quod revera 
doetrinam atque artes condecoraret 
et attolleiet, si contemphitio et actio 



arctiore quam adhuc vinculo copu- 
larentur." In the Adv. of Learn- 
ing, Bk. i, he makes the true end of 
Science " the relief of man's estate." 
The danger of carrying out to the 
full this principle will be that we 
are always liable to follow after 
" material gratification" at the ex- 
pense of all else. And yet the most 
comfortable person will (ceteris pa- 
ribus) be the most healthy ; that is, 
mere exposure and hardship never 
strengthen. Comfort, cleanliness, 
and vigour go together. If we wor^ 
ship e^jojrment, make a science of 
it, seek life (as it were) for its sake, 
the result must be lowering. But 
comfort in itself is no enemy to 
strength. Some would have it that 
Morality at least (if not Faith too) 
consists in Good Taste — another 
phase of the same belief. There is 
a connection, a dose analogy, be- 
tween the beautiful of Art and Edu- 
cation, and the beautiful of Moral 
life: but they can be disjoined; 
and so can the comfortable and the 
good. Still "Utility and Progress" 
are great ends for man's social life, 
and wiU (like all God's gifts), if rightly 
used, be found subservient to Reli- 
gion. At any rate a man who lives 
(for example) in a comfortable cot- 
tage will have more self-respect, and 
fewer social annoyances, than if his 
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turba longe maxima nihil ex hoc sapit, sed meritoria 
plane est, et professoria ; nisi forte quandoque eveniat, 
ut artifex aliquis acrioris ingenii, et glorise cupidus, 
novo alicui invento det operam; quod fere fit cum 
facultatum® dispendio. At apud plerosque tantum 
abest, ut homines id sibi proponant, ut scientiarum et 
artium massa augmentum obtineat; ut ex ea, quae 
prsesto est» massa nil amplius sumant aut queerant, 
quam quantum ad usum professorium, aut lucrum, aut 
existimationem, aut hujusmodi compendia, convertere 
possint. Quod si quis ex tanta multitudine scientiam 
affectu ingenuo et propter se expetat; invenietur tamen 
ille ipse potius contemplationum et doctrinarum varie- 
tatem, quam veritatis severam et rigidam inquisitio- 
nem sequi. Rursus, si alius quispiam fortasse veritatis 
inquisitor sit severior; tamen et ille ipse talem sibi 
proponet veritatis conditionem, quae menti et Intel- 
lectui satisfaciat in redditione causarum rerum quae 
jampridem sunt cognitae ; non eam, quae nova operum 
pignora, et novam axiomatum lucem assequatur. Ita- 
que, si finis scientiarum a nemine adhuc bene positus 
sit, non mirum est, si in lis, quae sunt subordinata ad 
finem, sequatur aberratio. 



Quemadmodum autem finis et meta scientiarum 
male posita sunt apud homines; ita rursus etiam si 

home were filthy and wretched; and than ignorance and degradation, 
nothing is so favourahle to vice as which are after all a kind of hrutish 
the prostration springing from had Infidelity. Macaulay in his Essay 
food, had air, and dirt. And self- on Bacon refers to this Aphorism, 
respect is hoth good in itself, and His Essay has a worldly and mate- 
leads to a moral life and to a greater rial tendency throughout (visihle, for 
readiness to receive religions im- instance, in his unjust attack on 
pressions. And Education, though Plato), which is to be regretted. C(, 
its development, often too rapid and also infira 1. 1 16. 
superficial, sometimes leads to men- ^ Facultates, dvrafMip, Property, 
tal Infidelity, is at any rate better 
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ilia recte posita fiiissent, viam tamen sibi delegerant 
onmino erroneam et imperviam. Quod stupore quo- 
dam animum rite rem reputanti perculserit ; non uUi 
mortalium curse aut cordi fuisse, ut intellectui humano 
ab ipso sensu et experientia ordinata et bene condita 
via aperiretur et muniretur ; sed omnia vel traditionum 
caligini, yel argumentorum vertigini et turbini, vel 
casus et experientise vagae et inconditse undis et amba- 
gibus» permissa esse. Atque cogitet quis sobrie et 
diligenter, qualis sit ea via, quam in inquisitione et 
inventione alicujus rei homines adhibere consueverunt. 
Et prime notabit proculdubio iiiveniendi modum sim- 
plicem et inartificiosum, qui hominibus maxime est 
familiaris^. Hie autem non alius est» quam ut is, qui 
se ad inveniendum aliquid comparat et accingit, prime 
quae ab aliis circa ilia dicta sint inquirat et evolvat ; de- 
inde propriam meditationem addat, atque per mentis 
multam agitationem, spiritum suum proprium soUicitet^ 
et quasi invocet, ut sibi oracula pandat : quae res om- 
nino sine fundamento est, et in opinionibus tantum 
volvitur. 

At alius quispiam dialecticam^ ad inveniendum ad- 
vocet, quae nomine tonus tantum ad id quod agitur 
pertinet. Inventio enim dialecticse non est principio* 
rum et axiomatum prsecipuorum, ex quibus artes con- 
stant, sed eorum tantum, qusd illis consentanea viden- 
tur. Dialectica enim magis curiosos et importunes, et 
sibi negotium fiacessentes, eamque interpellantes de 
probationibus et inventionibus principiorum, sive axio- 

^^{i) This error in Uie means used vestigation of the opinions of others 

for difloovery of Truth, is the trusting was one form of Induction, 
to Authorities, rather than appealing (a) This error is utterly vicious, 

to futs. Of this Aristotle was a Dialectics in themselyes can never 

notable instance. With him the in- be of the slightest use in Discovery. 
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matum primonim, ad fidem, et veluti sacramentum 
cuilibet arti prsestandum^ notissimo response rejicit. 

Bestat experientia mera^^ : quae, si occurrat^ casus ; 
si qusesita sit, experimentum nominatur. Hoc autem 
experientiee genus nihil aliud est^ quam (quod aiunt) 
scopse dissolutae^"^, et mera palpatio, quali homines 
noctu utuntur, omnia pertentando, si forte in rectam 
viam incidere detur ; quibus multo satius et consultius 
foret, diem prsestolari, aut lumen^ accendere, et dein- 
ceps viam inire. At contra, verus experientise ordo 
prime lumen accendit^ delude per lumen iter demon- 
strat, incipiendo ab experientia ordinata et digesta, et 
minime prsepostera^^ aut erratica, atque ex ea educendo 
axiomata, atque ex axiomatibus constitutis rursus ex- 
perimenta nova, quum nec verbum divinum in rerum 
massam absque ordine operatum sit. 

Itaque desinant homines mirari, si spatium scientia- 
rum non confectum sit, cum a via omnino aberraverint; 
relicta prorsus et deserta experientia, aut in ipsa (tan- 
quam in labyrintbo) se intricando, et circumcursando ; 
cum rite institutus ordo per experientiae sylvas^'' ad 
aperta axiomatum tramite constanti ducat. 



73 (3) Thia error, of disorderly ex- 
perience, probably is put here as 
against Aristotle's collections of 
facts in Natural History. But if we 
take Bacon's Sylva Sylyarum as a 
specimen of his style of collection, 
what order is there even in his own 
catalogues ? 

78 "scopsedissolutse." The trans- 
lators have missed the meaning 
here. One translates — ^but what it 
means is a mjrstery — shooting at 
rovers." Wood has " a loose 
fagot which, though not wrong, 
is not explidt. It is a proverb— Ci- 
cero uMs it of Caesar, " L. Cmarem 



vidi Mintumis — ^non hominem sed 
Mcopas diasohUas," Ad Att. 7. 13. It 
is used of any one or any thing vain 
or futile. Here of experiments heap- 
ed together without any order, just 
like the twigs of an unbound besom. 
Cf. I. loi, I03. It probably is an 
allusion to^sop's fable of the bundle 
of sticks. 

i. e. making up one's mind first, and 
finding examples to suit afterwards. 

7b Bacon is fond of this Metaphor. 
It is only partly good. The tangle- 
woodand thick trees of pathless expe- 
rience unananged— «o far all well : 
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Excrevit autem mirum in modum istud malum ex 
opinione quadam, sive sestimatione inveterata, yerum 
tomida et damnosa; minui nempe mentis humanse 
majestatem, si experimentis, et rebus particularibus 
sensui subjectis, et in materia detenninatis, diu ac 
multum versetur^^: prsesertim quum hujusmodi res ad 
inquirendum laboriosse, ad meditandum ignobiles, ad 
dicendum asperse, ad practicam illiberales^ numero infi- 
nites, et subtilitate tenues esse soleant. Itaque jam 
tandem hue res rediit, ut via vera non tantum deserta, 
sed etiam interclusa et obstructa sit; fiastidita expe- 
rientia, nedum relicta, aut male administrata. 

. LXXXIV. 
Rursus vero homines a progressu in scientiis detinuit 
et fere incantavit reverentii^ antiquitatis, et virorum, 
qui in philosophia magni habiti sunt, auctoritas, atque 
deinde consensus. Atque de consensu superius dictum 
est 

De antiquitate^^ autem opinio, quam homines de ipsa 



but what is wanted is not a path out of 
a wood into open country^ so much 
as a good arrangement of the trees 
in it. The Metaphor is expanded in 
a fragment supposed to be his In- 
troduction to the Fourth fiict of the 
Instauration ; there, speaking of the 
Sylv. Sylv., he says, "we endea- 
voured to penetrate and pass through 
the woods of Nature, thick set and 
darkened with a great variety of ex- 
periments, as wiUi leaves; and en- 
tangled and twined together, like 
shrubs and bashes, wiUi the sub- 
tilty of observations. We are now, 
perhaps, proceeding to the more 
open parts of Nature, which how- 
ever are still more difficult; and 
having got through the woods, are 



come to the bottoms of the moun- 
tains and so on. 

79 Something like this contempt 
of particulars will be traced in many 
of the Ancient Philosophers — in 
such doctrines (for example) as that 
the " Str€tpov* is KaK6p, So too in 
Plato Rep. Bk. vii. on Education. 
Roger Bacon in the Opus Migus I. 
ix. says that the contempt for what 
one does not know is one chief hin- 
drance to improvement. 

77 superius — via. 1. 77. 

79 Of. Adv. of Learning, Bk. i. 
p. 47, 48. Almost all the opening 
of Roger Bacon's Opus Migos bat- 
tles with the prejudice in favour of 
Antiquity. Opus Majus, I. i. — ^viii. 
See also the Introd. to Locke's 
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foventy negligens omnino est, et vix verbo ipsi congrua. 
Mundi enim senium et grandsevitas pro antiquitate vere 
habenda sunt; quae temporibus nostris tribui debent, 
non junior! setati mundi, qualis apud antiquos fuit. 
Ilia enim setas, respectu nostri, antiqua et major ; re- 
spectu mundi ipsius, nova et minor fuit. Atque revera 
quemadmodum majorem rerum bumanarum notitiam, 
et maturius judicium, ab homine sene expectamus, 
quam a juvene, propter experientiam, et renmi, quas 
vidit, et audivit, et cogitavit^ varietatem et copiam ; 
eodem mode et a nostra setate (si vires suas nosset, et 
experiri et intendere vellet) majora multo quam a 
priscis temporibus expectari par est; utpote setate 
mundi grandiore, et infinitis experimentis et observa- 
tionibus^ aucta et cumulata. 

Neque pro nihilo sestimandum, quod per longinquas 
navigationes et peregrinationes (quae seculis nostris in- 
crebuerunt) plurima in natura patuerint, et reperta sint, 
quae novam pbilosopbise lucem immittere possint. Quin 
et turpe bominibus foret, si globi materials tractus, 
terrarum videlicet, marium, astrorum, nostris tempori- 
bus inmiensum aperti et illustrati sint; globi autem 
intellectualis finis inter veterum inventa et angustias 
cohibeantur. 



Essay on Human Understanding. 
Cf. also Hooker's Eccles. Pol. V. 
7.1. 

Seneca also had the notion of the 
later times being really the older; 
and is quoted to that effect in the 
Opus Msgus, i. 9. " Antiquitas se- 
culi juventus mundi." 

^ Experiment and Observation — 
thdr relatiye worth and application. 
See Sir W. Herschel's Discourse, $ 
67. Mill's Logic, book HI. ch. vii. 
Coleridge's Table-Talk, Oct. 8,1830. 



" Personal Experiment is neces- 
sary in order to correct our own 
Observations of the Experiments 
which Nature herself makes for us — 
I mean, the Phenomena of the Uni- 
verse. But then Observation is, 
in turn, wanted to direct and sub- 
stantiate the course of Experiment. 
Experiments alone cannot advance 
knowledge without Observation ; 
they amuse for a time, and then 
pass off the scene and leave no trace 
behind them." 
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Auctores vero quod attinet^, summee pusillanimita- 
tis est, auctoribus infinita tribuere, auctori autem auc- 
tonim, atque adeo omnis auctoritatis, tempori, jus suum 
denegare. Recte enim Veritas temporis filia dicitur, 
non auctoritatis. Itaque minim non est, si fascina ista 
antiquitatiSy et auctorum, et consensus, hominum vir- 
tutem ita ligaverint, ut cum rebus ipsis consuescere 
(tanquam miJeficiati) non potuerint. 

LXXXV. 

Neque solum admiratio antiquitatis, auctoritatis, et 
consensus, hominum industriam in iis, quae jam inventa 
8unt» acquiescere compulit ; verum etiam operam ipso- 
rum admiratio, quorum copia jampridem fecta est hu- 
mano generi. Etenim quum quis rerum varietatem, et 
pulcherrimum apparatum, qui per artes mecbanioas^^ 
ad cultum humanum congestus et introductus est, ocu- 
lis subjecerit, eo certe inclinabit, ut potius ad opulentise 
bumanse admirationem, quam ad inopise sensum acce- 
dat; minime advertens primitivas hominis observatio- 
nes, atque naturae operationes, (quse ad omnem illam 
Tarietatem instar animse sunt, et primi motus) nec 
multas, nec alte petitas esse; csetera ad patientiam 
hominum tantum, et subtilem et ordinatum manus vel 



^ Man's love of rest (referred to 
I. 90) would readily lead him to 
acquiesce in the judgments of others. 
Besides this there is our crush of 
work> which produces in us a habit 
of taking statements on trust — so 
introducing the ''division of la« 
hour" principle— « principle which 
helps things on, but has a very 
narrowing effect on men's minds: 
then then is veneration, and hum- 
ble distrust of se]f--a good quality 
with a bad tendency (and what good 
quality has not such ?). And after 



all, ''Truth is the child of Time:" 
but is not Time here (to a great ex- 
tent) revised and rectified Author- 
ity ? Just as is the case with Con- 
sent, which is perhaps also a form 
of Authority. If men were perfect 
there might be no need of it : but 
as we are we seem to require guides. 
What Bacon is opposing is idle 
trusting in others, instead of verify- 
ing statements; and appealing to 
men, instead of to &ots. 
81 Cf. supr. 1. 66. 74. 
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instrumentorum motum, pertinere. Res enim (exempli 
gratia) subtilis est certe et accurata confectio horolo* 
gioram, talis scilicet, quae ccelestia in rotis, pulsum 
animalium in motu successivo et ordinate, videatur 
imitari ; quae tamen res ex uno aut altero naturae axio- 
mate pendet^. 

Quod si quis rursus subtilitatem illam intueatur, quae 
ad artes liberales pertinet ^ ; aut etiam earn, quae ad 
corporum naturalium praeparationem per artes mecha- 
nicas spectat, et hujusmodi res suspiciat ; veluti inven- 
tionem motuum coelestium in astronomia, concentuum 
in musica, literarum alphabeti (quae etiam adhuc in 
regno Sinarum in usu non sunt) in grammatica; aut 
rursus in mechanicis, factorum Bacchi et Gereris, hoc 
est, praeparationum^ vini et cervisiae, panificiorum, aut 
etiam mensae deliciarum^ et distillationum) et similium : 
ille quoque, si secum cogitet, et animum advertat, per 
quantos temporum ciicuitus (cum haec omnia, praeter 
distillationes, antiqua fiierint) haec ad eam, quam nunc 
habemus, culturam perducta sint, et (ut jam de horo- 
logiis dictum est) quam parum habeant ex observa- 
tionibus et axiomatibus naturae, atque quam facile, et 
tanquam per occasiones obvias, et contemplationes in- 
currentes, ista inveniri potuerint : ille (inquam) ab omni 
admiratione se facile liberabit, et potius humanae con- 
as Cf. snpr. I. 35. Our object ^ Bacon's "liberal arte" are very 
in prosecuting physical discoveries defective; and it is singular how 
should be twofold; (i) the disco- little a man with his grand imagina- 
very of hitherto unknown powers or tion seems to have been impressed 
forces, such as Galvanism, Electri- by the fine Arts. Cf. supr. 1. 7. 
city. Actinism of solar rays ; (a) the ^ praparationem is the reading 
application of such powers as we hitherto followed. But in the errata 
are aware of to the requirements of of edit. i6ao Bacon has corrected it 
science and of life, as we may see to praparaiUmum, which is clearly 
if we consider (e. g.) the origin and better, 
application of Steam. 
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ditionis miserebitur, qaod per tot secula tanta fiierit 
reram et inventorum penuria et sterilitas. Atque haec 
ipsa tamen, quorum nunc mentionem fecimus, inventa, 
philosophia et artibus intellectus antiquiora fiierunt: 
adeo ut (si verum dicendum sit) cum hujusmodi scien- 
tise rationales et dogmaticse inceperint, inventio operum 
utilium desierit. 

Quod si quis ab officinis ad bibliothecas se converte- 
rit, et immensam, quam videmus^ librorum varietatem 
in admiratione habuerit, is, examinatis et diligentius 
introspectis ipsorum librorum materiis et contentis, 
obstupescet certe in contrarium ; et postquam nullum 
dan finem repetitionibus observaverit^ quamque homi- 
nes eadem agant et loquantur, ab admiratione varietatis 
transibit ad miraculum indigentise et paucitatis earum 
rerum, quse hominum mentes adhuc tenuerunt et occu- 
parunt. 

Quod si quis ad intuendum ea, quae magis curiosa 
habentur quam sana, animum submiserit, et alchemi- 
starum aut magorum^ opera penitius^ introspexerit, 
is dubitabit forsitan, utrum risu, an lachrymis potius 
iUa digna sint. Alchemista enim spem alit aetemam, 
atque ubi res non succedit, errores proprios reos sub- 
stituit ; seoum accusatorie reputando, se aut artis aut 
auctorum vocabula non satis intellexisse ; undo ad 
traditiones et auriculares susurros animum applicat; 
aut in practicse suae scrupulis et momentis aliquid titu- 
batum esse; undo experimenta in infinitum repetit: 

* Cf. Adv. of Leanung, p. 44; * " Penitiua" is a form scarcely 

•upr. I. 5 : and for a more allowed ; and when it does occur it 

friendly view see infr. 11. 31. Ba- is in very late writers^ and with the 

con was inclined " in a pnrified option of other readings. Still as 

sense*' to take moffia as handmaid Bacon doubtless wrote penUius and 

to the discovery of Forms. Cf. infr. not penUuB in this place, I have not 



11.9. 



hesitated to retain it. 
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ac interim quum inter experimentorum sortes, in quae- 
dam incidit aut ipsa facie nova, aut utilitate non con- 
temnenda ; hujusmodi pignoribus animum pascit, eaque 
in majus ostentat et celebrat: reliqua spe sustentat. 
Neque tamen negandum est^, alchemistas non pauca 
invenisse, et inventis utilibus homines donasse. Veram 
iabula ilia non male in illos quadrat de sene, qui filiis 
aurum in vinea defossum (sed locum se nescire simu- 
lans) legaverit, unde illi Tineae fodiendse diligenter in- 
cubuerunt, et aurum quidem nullum repertum, sed 
vindemia ex ea cultura &cta est uberior. 

At naturalis magiae cultores, qui per rerum sympa- 
tliias^ omnia expediunt, ex conjecturis otiosis et supi- 
nissimis rebus virtutes et operationes admirabiles affinx- 
erunt; atque si quando opera exhibuerint, ea illius sunt 
generis, ut ad admirationem et novitatem, non ad 
fructum et utilitatem, accommodata sint. 

In superstitiosa autem magia (si et de hac dicendum 
sit) illud inprimis animadvertendum est, esse tantum- 
modo certi cujusdam et definiti generis subjecta, in 
quibus artes curiosse et superstitiosse, per omnes na- 
tiones, atque setates, atque etiam religiones, aliquid 
potuerint aut luserint. Itaque ista missa iaciamus. 
Interim nil minim est^ si opinio copise causam inopise 
dederit. 

LXXXVI. 

Atque hominum admirationi^ quoad doctrinas et ar- 
tes, per se satis simplici et prope puerili, incrementum 
accessit ab eorum astu et artificio, qui scientias tracta- 
verunt et tradiderunt Illi enim ea ambitione et affec- 
tatione eas proponunt, atque in eum modum efformatas, 

87 Cf. 8upr. 1. 73. consent of Nature" is given at 

w gympatkUe : cf. infr. II. 50. 6, length, 
where lUicon'a own view of the 
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ac veluti personatas, in hominum conspectum produ- 
cunt^ ac si ill« omni ex parte perfectse essent, et ad 
exitum perductse. Si enim methodum aspicias et par- 
titiones^, illae prorsus omnia complecti et concludere 
Tidentur, quae in illud subjectnm cadere possunt. Atque 
licet membra ilia male impleta, et veluti capsulse ina- 
nes sint; tamen apud intellectum vulgarem scientiae 
formam et rationem integrse prse se ferunt. 

At primi et antiquissimi veritatis inquisitores, me- 
liore fide et fato, cognitionem illam, quam ex rerum 
contemplatione decerpere, et in usum recondere sta- 
tuebant, in aphorismosy sive breves, easdemque sparsas, 
nec methodo revinctas sententias, conjicere solebant; 
Deque se artem universam complecti simulabant^ aut 
profitebantur. At eo quo nunc res agitur modo, mi- 
nime minim est, si homines in iis ulteriora non quae- 
rant» quae pro perfectis et numeris suis jampridem 
absolutis traduntur. 



Etiam antiqua magnum existimationis et fidei incre- 
mentum acceperunt ex eorum vanitate et levitate, qui 
nova proposuerunt ; prsesertim in philosophise naturalis 
parte activa et operativa. Neque enim defuerunt ho- 
mines vaniloqui et phantastici, qui partim ex creduli- 
tate, partim ex impostura, genus humanum promissis 
onerarunt: vitse prolongationem, senectutis retardatio- 
nem, dolorum levationem, naturalium defectuum repa- 
rationem, sensuum deceptiones, affectuum ligationes et 
incitationes^, intellectualium iacultatum illuminatio- 

M This would hold especially of ^ This language remiuds one of 

the older deductive system; but Electrobiology and other delusions 

also of the universal eagerness after of modem days. The interested 

a perfect outline, which leads men generalizations of quacks have done 

to sketch out what they cannot fill much to damage the repute of more 

up. than one branch of Physical Science. 
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nes et exaltationes, substantiarum transmutationes, et 
motuum ad libitum roborationes et multiplicationes, 
aeris impressiones et alterationes, coelestium influen- 
tiarum deductiones et procurationes, rerum futuraram 
divinationes, remotarum repraesentationes, occultaram 
revelationes, et alia complura poUicitando et osten- 
tando. Veram de istis largitoribus non multum aber- 
raverity qui istiusmodi judicium fecerit^ tantum nimi- 
rum in doctrinis philosophise, inter horum Tanitates, et 
veras artes, interesse, quantum inter res gestas Julii 
Csesaris, aut Alexandri Magni, et res gestas Amadicii 
ex Gallia aut Arturi ex Britannia, in historiae nar- 
rationibus intersit. Inveniuntur enim clarissimi illi 
imperatores revera majora gessisse, quam umbratiles 
isti heroes etiam fecisse fingantur; sed modis et viis 
scilicet actionum minime iabulosis et prodigiosis. Ne- 
que propterea aequum est, verse memorise fidem dero- 
gari, quod a iabulis ilia quandoque Isesa sit et violata. 
Sed interim minime mirum est^ si propositionibus 
novis (prsesertim cum mentione operum) magnum sit 
factum prsejudicium per istos impostores, qui similia 
tentaverunt ; cum vanitatis excessus et fastidium etiam 
nunc omnem in ejusmodi conatibus magnanimitatem 
destruxerit. 



At longe majora a pusillanimitate, et pensorum, quse 
humana industria sibi proposuit, parvitate et tenuitate, 
detrimenta in scientias invecta sunt. Et tamen (quod 
pessimum est) pusillanimitas ista non sine arrogantia et 
fastidio se offert. 

Primum enim, omnium artium ilia reperitur cautela 

Bacon is here referring to the mediaeval romance. The first edition 

language of the Alchemists of his of it that is extant was printed at 

day. Seville A.D.T519. See HaUam's lit. 

^1 " Amadis de Gaul a funons of Europe, part I. chap. iv. § 70. 
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jam facta familiaris, ut in qualibet arte ailctores artis 
suae infirmitatem in naturae calumniam vertant; et 
quod ars ipsorum non assequitur, id ex eadem arte im- 
possibile in natura pronunciant. Neque certe damnari 
potest arSy si ipsa judicet. Etiam philosophia, quae 
nunc in manibus est, in sinu suo posita qusedam fovet, 
aut placita, quibus (si diligentius inquiratur) hoc homi- 
Xiibus omnino persuader! volunt ; nil ab arte, vel homi- 
nis opere, arduum, aut in naturam imperiosum et vali- 
dum, expectari debere ; ut de heterogenia caloris astri 
et ignis, et mistione, superius^ dictum est. Quae si 
notentur accuratius, omnino pertinent ad humanse po- 
testatis circumscriptionem malitiosam, et ad qusesitam 
et artificiosam desperationem, quae non solum spei au- 
guria turbety sed etiam omnes industrise stimulos et 
nervos incidat, atque ipsius experiential aleas abjiciat ; 
dum de hoc tantum soUiciti sint, ut ars eorum perfecta 
censeatur; glorise vanissimse et perditissimae dantes 
operam, scilicet ut quicquid adhuc inventum et com- 
prehensum non sit» id omnino nec inveniri, nec compre- 
hendi posse in futurum credatur. At si quis rebus 
addere se, et novum aliquid reperire conetur, ille tamen 
omnino sibi proponet et destinabit unum aliquod in- 
ventum (nec ultra) perscrutari et eruere ; ut magnetis 
naturam, maris fluxum et refluxum, thema cceli, et 
hujusmodiy quae secreti aliquid habere videntur, et 
hactenus parum feliciter traotata sint: quum summae 
sit imperitiae, rei alicujus naturam in se ipsa perscru- 
tari ^ : quandoquidem eadem natura, quae in aliis vide- 

^ Cf. 8upr. 1. 75. of all one-sided views ; of all parti- 

w The narrowness of mind which sanship. It often gives vigour and 

leads men to investigate one subject point ; just as some strange views 

by itself is not peculiar to physics ; gain plenty of proselytes, by being 

it is found in History, Politics, Mo- earnestly and zealously supported, 

rals — ^universally. It is the parent without consideration of any oolla- 
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tur latens et occulta, in aliis mauifesta sit, et quasi 
palpabilis ; atque in illis admirationem, in his ne atten- 
tionem quidem moveat. Ut fit in natura consisten- 
tise^, quae in ligno vel lapide non notatur, sed solidi 
appellatione transmittitur, neque amplius de fuga sepa- 
rationis aut solutionis continuitatis inquiritur: at in 
aquaram buUis eadem res videtur subtilis et ingeniosa ; 
quse bullse se conjiciunt in pelliculas quasdam, in hemi- 
sphserii formam curiose effictas, ut ad momentum tern- 
pons evitetur solutio continuitatis. 

Atque prorsus ilia ipsa, quae habentur pro secretin, 
in aliis habent naturam manifestam et commnnem; 
quae nunquam se dabit conspiciendam, si hominum 
experimenta aut contemplationes in illis ipsis tantum 
versentur, Generaliter autem et vulgo, in operibus 
mechanicis habentur pro novis inventis, si quis jampri- 
dem inventa subtilius poliat, vel omet elegantius, yel 
simul uniat et componat, vel cum usu commodius 
copulet, aut opus majore, aut etiam minore, quam fieri 
consuevit, mole vel volumine exhibeat, et similia. 

Itaque minime mirum est, si nobilia, et genere hu- 
mane digna inventa in lucem extracta non sint, quum 
homines hujusmodi exiguis pensis et puerilibus contenti 
et delectati fuerint; quinetiam in iisdem se magnum 
aliquod sequutos, aut assequutos putaverint. 



Neque illud prsetermittendum est, quod nacta sit 

tend circumstODoes. This is the ing truths; by searching out the 

reason of the success of some wild history of the same power as it acts 

sects. Carried too £bt, and con- under different circumstances &c. 
nected with the Imagination, this ^ So gravity is noticeable in a 

one-sidedness becomes madness, falling apple, but passes unheeded 

But Truth is obtained by diligent in a revolving world. Consisten- 

coUation of what seem antagonistic tia'' is the mutual attraction of par* 

facts; by acknowledging all limit- ticles. 
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philosophia naturalis per omnes aetates adversarium 
molestnm et difficilem; superstitionem nimirum, et 
zelum religionis caecum et immoderatum ^. Etenim 
videre est apud Graecos ^, eos, qui primum causas natu- 
rales fiilminis et tempestatum insuetis adhuc hominum 
auribus proposuerunt, impietatis in deos eo nomine 
damnatos: nec multo melius a nonnuUis antiquorum 
patrum religionis Christianae exceptos fiiisse eos, qui ex 
certissimis demonstrationibus (quibus nemo hodie sanus 
contradixerit) terram rotundam esse posuenint, atque 
ex consequenti antipodas esse asseruerunt. 

Quinetiam, ut nunc sunt res, conditio sermonum de 
natura facta est durior et magis cum periculo, propter 
theologorum scholasticorum summas et methodos ; qui 
cum theologiam (satis pro potestate) in ordinem rede- 
gerint, et in artis formam effinxerint, hoc insuper effe- 
cerunty ut pugnax et spinosa Aristotelis philosophia 
corpori religionis, plus quam per erat, immisceretur. 

Eodem etiam spectant (licet diverse mode) eorum 
commentationes, qui veritatem Christianae religionis ex 
principiis ex auctoritatibus philosophorum deducere et 
confirmare hand veriti sunt ; fidei et sensus conjugium 
tanquam legitimum multa pompa et soleunitate cele- 
brantes, et grata rerum varietate animos hominum 
permulcentes ; sed interim divina humanis, imparl 



M C^. mipr. I. 65. and Appendix 
C. for all this Aphorism. 

Cf. Ariatoph. Nub. 365. For 
the belief as to gravity acting up- 
wards, and as to antipodes see Mill, 
Bk. II. chfl^p. v. § 6. 

This Aphorism is a valuable one, 
as shewing that Bacon was a be- 
liever in rdigion, and a sensible one 
too. Le Maistre attacks him here 
very violently : Parmi le nombre 
pres({ua infini de Blasph^es que 



notre si^e a profi^r^ contre le bon 
sens, la morale, et la dignity de 
rhomme, on n'en trouvera pas un 
seul qui ne se trouve ou virtuelle- 
ment ou express^ment dans les 
oeuvres de Bacon. (Note to Stric- 
tures, p. 306.) This is the ani- 
mus" of all Le Maistre*s attacks, 
and takes not a little from their 
value. Uallam*s lit. of Europe, part 
III. chap. iii. §51 (note), puts Le 
Maistre at his right worth very fairly. 
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conditione, permiscentes. At in hujusmodi misturis 
theologise cum pbilosophia, ea tantum, quse nunc in 
philosopbia recepta sunt, comprehenduntur ; sed nova, 
licet in melius mutata, tantum non summoventur et 
exterminantur. 

Denique invenias, ex quorundam theologorum impe- 
ritia, aditum alicui pbilosopbiae, quamvis emendatas, 
pene interclusum esse. Alii siquidem simplicius sub- 
Terentur, ne forte altior in naturam inquisitio ultra 
concessum sobrietatis terminum penetret ; traducen- 
tes et perperam torquentes ea, quae de divinis mysteriis 
in Scripturis sacris adversus rimantes secreta divina 
dicuntur, ad occulta naturse, quae nullo interdicto pro- 
bibentur^. Alii callidius conjiciunt et animo versanti 
si media ignorentur, singula ad manum et virgulam 
diyinam (quod religionis, ut putant, maxime intersit) 
facilius posse referri : quod nibil aliud est, quam Deo 
per mendacium gratificari^ velle. Alii ab exemplo 
metuunt, ne motus et mutationes circa pbilosopbiam 
in religionem incurrant, ac desinant. Alii denique 
solliciti videntur, ne in naturae inquisitione aliquid in- 
▼eniri possit, quod religionem (praesertim apud indoc- 
tos) subvertat, aut saltern labefactet. At isti duo 
posteriores metus nobis videntur omnino sapientiam 
animalem sapere^ ; ac si bomines in mentis suae reces- 
sibus, et secretis cogitationibus, de firmitudine religio- 

^ Like those who in our day " Will ye speak wickedly for God ? 

have been suffering from a foolish and talk deceitfully for him?" 

fear lest Geology should subvert Bacon makes a similar quotation in 

the Faith. ** Rimantes secreta di- the Advancement of Learning (p. 

vina" is perhaps an allusion to 13). It is good to ask the que- 

Coloes. ii. 18. Intruding with stion which Job asked of his fnends: 

those things which he hath not Will you lie for God, as one man 

teen." will do for another to gratify 

*B This, without being an exact him?" 
quotation, it taken firom Job ziii. 7. ^ Cf. Adv. of Learning, p. 63. 
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nis, et fidei in seneum imperio, diffiderent ac dubita- 
rent ; et propterea ab inquisitione veritatis in natura- 
libus periculum illis impendere metuerent. At vere 
rem reputanti, philosophia naturalis, post verbum Dei, 
certissima superstitionis medicina est^^ ; eademque pro- 
batisdmum fidei alimentum. Itaque merito religioni 
donatur tanquam fidissima ancilla : cum altera Tolun- 
tatem Dei, altera potestatem manifestet. Neque enim 
erravit lUe, qui dixit ; erratis, nescientes ScripturaSy et 
}H>testatem Dei^ : informationem de voluntate, et medi- 
tationem de potestate, nexu individuo commiscens et 
copu]ans. Interim minus mirum est, si naturalis 
philosophic incrementa cohibita sint ; cum religio, quae 
plurimum apud animos hominum poUet, per quorun- 
dam imperitiam et zelum incautum in partem contra- 
riam transient, et abrepta fuerit. 

XC. 

Rursus in moribus et institutis scholarum, acade- 
miarum, collegioram, et similium conventuum, quas 
doctorum hominum sedibus, et eniditionis culture 
destinata sunt, omnia progressui scientiarum adversa 
inveniuntur. Lectiones enim et exercitia ita sunt dis- 
posita, ut aliud a consuetis baud facile cuiquam in 
mentem veniat cogitare, aut contemplari^. Si yero 



So also in the Filum La- 
bynntlu, § 7. It is worth consider- 
ing this judicious distinction be- 
tween the functions of H0I7 Writ, 
and those of Nature. One is re- 
minded of Butler's famous structure 
built upon the analogy between 
the material world and the spiritual. 
The two have each their part ; and 
they must correspond. And it is 
a strange tyranny which men Are 
wont to exercise in God's nani( 
OTir the minds of their brethren, as 



though they thought that the world 
was a device of the evil one, instead 
of the work of God. Cf. Browne's 
Rel. Med. I. 16. Keble's Christian 
Year, Septuag. Sunday. 

1 Matth. zzii. 39. 

' Bacon might have had in mind 
the University of Paris, and the 
Ramist Logic, as well as the general 
system of Scholastic disputatioap^if^^ 
whose shadow still lingers B^Sdff^' 
us. 
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unus aut alter fortasse judicii libertate uti sustinaerity 
is sibi soli banc operam imponere possit; ab alioram 
autem consortio nibil capiet utilitatis. Sin et boo 
toleraverit, tamen in capessenda fortuna industriam 
banc et magnanimitatem sibi non levi impedimento 
fore experietur. Studia enim bominum in ejusmodi 
locis in quorundam auctorum scripta, veluti in carce- 
res, conclusa sunt ; a quibus si quis dissentiat, continuo 
ut bomo turbidus, et rerum novarum cupidus corri- 
pitur^. At magnum certe discrimen inter res civiles, 
et artes : non enim idem perieulum a novo motu, et a 
nova luce. Verum in rebus civilibus mutatio etiam in 
melius suspecta est ob perturbationem ; cum civilia 
auctoritate, consensu, fama, et opinione, non demon- 
stratione, nitantur. In artibus autem et scientiis, tan- 
quam in metalli fodinis, omnia novis operibus et ulte- 
rioribus progressibus circumstrepere debent. Atque 

> It is to be regretted that such mentioned above binders tbe satis- 
a work as Aldricb's " Rudiments" factory study of a most useful 
should still be tbe only text-book on brancb of mental Philosophy, 
Logic acknowledged in one Univer- gives a false impression of it, and 
sity. " I cannot/' says D. Stewart, disgusts men with that which it 
(Phil, of the Human Mind, at the professes to teach. Men learn from 
conclusion of the work,) "dismiss it a few barren "laws of thought," 
the subject, without remarking, as without being taught to reflect on 
a fact which at some future period what thought is, and what is the con- 
will figure in Literary History, thal^ stitution of the Mind, 
two hundred years after the date of " Ut homo turbidus." Such 
Bacon's philosophical works, the was the outcry against Galileo, 
antiquated routine of study origi- against Locke, and, to a certain 
nally prescribed in times of scho- extent, against this very work of 
lastic barbarism and of Popish su- Bacon's. It was thought to have a 
perstition, should, in so many uni- great tendency to produce danger^ 
versities, be suffered stUl to stand ous revolutions," and to "subvert" 
in the way of improvements recom- governments and overturn Religion, 
mended at once by the present state Among others, one Dr. Stubbe de- 
of the Sciences, and by the order nounced the whole race of Experi- 
which Nature follows in developing mentalists with the happy nickname 
the intellectual faculties." Although of " the Bacon-faced generation." 
this censure is now partly obsolete. Account of the Nov. Org., lib. of 
it cannot be denied that the work Useful Knowledge, ii. p. 37. 



Digitized by 



LIB. I, 90—9:2* 89 

secundum rectam rationem res ita se habet, sed interim 
non ita vivitur : sed ista, quam diximus, doctrinarum 
administratio et politia scientiarum augmenta durius 
premere consuevit. 

XCI. 

Atque insuper licet ista invidia cessaverit; tamen 
satis est ad cohibendum augmentum scientiarum, 
quod hujusmodi conatus et industrise prsemiis careant. 
Non enim penes eosdem est cultura scientiarum, et 
praemium. Scientiarum enim augmenta a magnis uti- 
que ingeniis proveniunt ; at pretia et praemia scientia- 
rum sunt penes Tulgus aut principes Tiros, qui (nisi 
rare admodum) vix mediocriter docti sunt. Quinetiam 
hujusmodi progressus, non solum prsemiis et benefi- 
centia hominum, verum etiam ipsa populari laude de- 
stitutl sunt. Sunt enim illi supra captum maximss 
partis hominum, et ab opinionum Yulgarium yentis 
facile obruuntur et extinguuntur. Itaque nil mirum, 
si res ilia non feliciter successerit, quse in honore non 
fuit. 

XCII. 

Sed longe maximum progressibus scientiarum, et 
novis pensis ac provinciis in iisdem suscipiendis, obsta- 
culum deprehenditur in desperatione hominum, et sup- 
positione impossibilis^. Solent enim viri prudentes et 
severi in hujusmodi rebus plane diffidere : naturae 
obscnritatem, vitse brevitatem, sensuum iallacias, judicii 
infirmitatem, experimentorum difficultates, et similia 
secum reputantes. Itaque existimant, esse quosdam 
scientiarum, per temporum et setatum mundi revolu- 

^ This difficulty from man's de- Encyd. Metrop. It leads Bacon to 
•pur is no new thing. Cf. Dr.Je- consider its contrary — Hope, and 
Tome's Essay on the Sceptics in the its grounds. 
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tiones, fluxus et refluxus^ ; cum aliis temporibus ores- 
cant et floreant, aliis declinent et jaceant : ita tamen, 
at cum ad certum quendam gradum et statum perve- 
nerint, nil ulterius possint. 

Itaque si quis majora credat aut spondeat, id putant 
esse cujusdam impotentis et immaturi animi ; atque 
hujusmodi conatus initia scilicet Iseta, media ardua, 
extrema confusa habere. Atque cum hujusmodi cogi- 
tationes ese sint, quae in viros graves et judicio prse- 
stantes facile cadant; curandum revera est^ ne rei 
optimse et pulcherrimse amore capti severitatem judicii 
relaxemuSy aut minuamus; et sedulo videndum, quid 
spei afiulgeat, et ex qua parte se ostendat ; atque auris 
levioribus spei rejectis, ess, quae plus firmitudinis ha- 
bere Tidentur, omnino discutiendse sunt et pensitandas. 
Quinetiam prudentia civilis ad consilium vocanda est 
et adhibenda, quae ex praescripto diffidit» et de rebus 
humanis in deterius conjicit^. Itaque jam et de spe 
dicendum est ; praesertim cum nos promissores non 
simusy nec vim aut insidias hominum judiciis faciamus 
aut struamus, sed homines manu et sponte ducamus. 
Atque licet longe potentissimum futurum sit remedium 
ad spem imprimendam, quando homines ad particu- 
laria, praesertim in tabulis nostris inveniendi digesta et 



* In all social affain there is but 
litUe absolute progress ; for each 
gain is but a narrow balance won 
by the good from the evil. But in 
Physical Sciences this now scarcely 
holds good, since the " literata 
experientia" has made the know- 
ledge of each age remain to assist 
the next. So too in modem Ma- 
thematics : they have never had 
''fluxus et refluxus:*' their's is a 
steady progress of improvement. 
But all moral sulijects seem to be 



under this law; as are their kin. 
Political questions. 

^ This is like the principle which 
Butler makes use of for action in 
contingencies. So Aristotle's Rhet. 
II. 13, sketches the character of old 
men : dih rh iro\kk hif /Sc^ctt- 
Kfvcu K.a\ ir\€l» t^carafrjir^ai Koi 
^IMpTiiK€vai, Koi Tvk ffrXW« <l>av\a 

TOi oMv and again, leal dwrtKirifks 
dih n)y €/m€ipiaar rh yap irX<M» rw 
yiymfthm¥ tfmvka eVrro'. 
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disposita, (quas partim ad secundam, sed multo magis 
ad quartam Instaurationis^ nostrae partem pertinent) 
adducemus ; cam hoc ipsum sit non spes tantum, sed 
tanquam res ipsa: tamen ut omnia clementius fiant, 
pergendum est in institute uostro de prseparandis ho- 
minum mentibns; cujus prseparationis ista ostensio 
spei pars est non exigua. Nam absque ea, reliqua 
iaciunt magis ad contristationem hominum, (scilicet, ut 
deteriorem et yiliorem habeant de iis, quae jam in usu 
sunt, opinionem, quam nunc habent ; et suae conditio- 
nis infortunium plus sentiant et pemoscant) quam ad 
alacritatem aliquam inducendam, aut industriam expe- 
riepdi acuendam. Itaque conjecturae nostrae, quae spem 
in hac re faciunt probabilem, aperiendae sunt et propo- 
nendae : sicut Columbus fecit, ante navigationem illam 
suam mirabilem maris Atlantici : cum rationes addux- 
erit, cur ipse novas terras et continentes praeter eas, 
quae ante cognitae fuerunt, inveniri posse confideret : 
quae rationes licet prime rejectae, postea tamen experi- 
mento probatae sunt, et rerum maximarum causae et 
initia fuerunt. 



Principium autem sumendum a Deo ^ : hoc nimirum 
quod agitur, propter excellentem in ipso boni naturam, 
manifesto a Deo esse ; qui auctor boni, et pater lumi- 
num est. In operationibus autem divinis, initia quae- 
que tenuissima exitum certo trahunt. Atque quod de 

7 The fotirtli Part of the Instau- ^ A farther refutation of Le Mai- 

ratkm w, as Bacon states in the stre's attack on Bacon as an Atheist: 

Distribution the particular applies- as he also says in the Pref. to the 

tion of the Second (i. e. of the Nor. Instauration ; " Nos certe setemo 

Org.)« It has for its object the veritatis amore devicti, viarum in- 

CoUection of Examples of Inquiry certis et arduis et solitudinibus nos 

and Investigation — such as that of commisimus ; et Dtvmo auxiUofreii 

Heat, given in the and Book of the et mnixi, mentem nostram—susti- 

Nov. Org. nuimus." 
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spiritualibus dictum est, Regnum Dei non venit cum 
observatione^ : id etiam in omni majore opere Provi- 
denti« evenire reperitur: ut omnia sine strepitu et 
sonitu placide labantur ; atque res plane agatur, prius- 
quam homines earn agi putent aut advertant. Neqne 
omittenda est prophetia Danielis de ultimis mundi 
temporibus ; Multi pertramibunt^ et mtdtiplea^ erit sci- 
entia : manifeste innuens et significans, esse in fatis, 
id est, in Providentia, ut pertransitus mundi (qui per 
tot longinquas navigationes impletus plane, aut jam in 
opere esse videtur) et augmenta scientiarum in eandem 
setatem incidant. 

XCIV." 

Sequitur ratio omnium maxima ad faciendam spem ; 
nempe ex erroribus temporis prseteriti, et yiarum adhuc 
tentatarum. Optima enim est ea reprehensio, quam 
de statu civili baud prudenter administrate quispiam 
his verbis complexus est : Quod ad presterita pessi- 
mum estf id ad fviura optimum videri debet. Si enim 
vos omnioy qua ad officium vestrum spectant, prastitisse- 
tisy neque tamen res vestrce in meliore loco essent; ne 
spes quidem uUa reliqua forely eas in melius profoehi 
posse. Sed cum rerum vestrarum status^ non a vi ipsa 
rerum^ sed ab erroribtis vestris male se habeat; spe^ 
randum est, illis erroribus missis aut correctisy magnam 
rerum in melius mutationem fieri posse. Simili mode, 

^ Luke zvii. 30. cV rois vaptkirikxtB^i, rovro irphs rk 

10 Daniel xii. 4. Tlus text has yuiKKovra ^Xritmv vwapx^i. Ti tiZv 
been often applied to the peculiari- corl tovto ; oCfrr fuxpbp, dVc 
ties of modem civilization. fitya ovdiv t&p dt6yn»y iFounnrrmp 

11 These Aphorisms 94 — 108 pass vfiSiv, kok&s to, irpayfiara tfx*^' 
over a good deal of old ground : a roi ti irdtfO* A npoin)Ku irparr^vrw 
fault not uncommon in Bacon^ who v/uov ovrw duKtiTo, ovd* iXiris ^¥ 
is very apt to repeat himself. The aM. ytvioBai /3cXr/«» wv de r^r /tcy 
Aphorisms on the Jclbfo gave us many paOvfiias Trjs vfitrepas xal rrjs a/**- 
of these errors. Xtias K€KparrjK€ ^[kimrog, rijs irSktm 

13 Demosth. Phil. iii. t6 x'^pMrroy d* ov KSKfiartfKtp, 
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si homines per tanta annorum spatia yiam veram inve- 
niendi et colendi scientias teiuissent, nec tamen ulte- 
rius progredi potuissent ; audax proculdubio et temera- 
ria foret opinio, posse rem in ulterius provehi. Quod 
si in via ipsa erratum sit, atque hominum opera in iis 
consumpta, in quibus minime oportebat; sequitur ex 
eo, non in rebus ipsis difficultatem oriri, quae potestatis 
nostras non sunt; sed in intellectu humane, ejusque 
usu et applicatione ; quae res remedium et medicinam 
suscipit. Itaque optimum fuerit illos ipsos errores pro- 
ponere: quot enim fiierint errorum impedimenta in 
prseterito, tot sunt spei argumenta in fiiturum. Ea 
yero licet in his, quae superius dicta sunt, non intacta 
omnino iiierint ; tamen ea etiam nunc breviter, verbis 
nudis ac simplicibus, reprsesentare visum est. 



Qui tractaverunt scientias, aut empirici^^, aut dogma- 
tici" fiierunt. Empirici, formicae more, congerunt tan- 
tum, et utuntur: rationales, aranearum more, tolas ex 
se conficiunt : apis vero ratio media est, quae materiam 
ex floribus horti et agri elicit ; sed tamen eam propria 
facultate vertit et digerit. Neque absimile philoso- 
phise verum opificium est; quod nec mentis viribus 
tantum aut prsecipue nititur, neque ex historia natu- 
rali et mechanicis experimentis prsebitam materiam in 
memoria integram, sed in intellectu mutatam et sub- 
actam, reponit. Itaque ex harum fiicultatum (expe- 
rimentalis scilicet, et rationalis) arctiore et sanctiore 
foedere (quod adhuc factum non est) bene sperandum 
est. 



Naturalis philosophia adhuc sincera non invenitur, 



xcv. 



XCVL 



IS Cf. supr. I. 64. 



14 Cf. Preface and supr. 1. 69. 
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sed infecta et coirupta^: in Aristotelis schola, per 
logicam; in Platonis schola, per theologiam natura- 
lem; in secunda schola Platonis, Procli, et aliorum, 
per matbematicam ; quae pbilosophiam naturalem ter- 
minare, non generare aut procreare debet At ex 
pbilosopbia naturali pura et impermista, meliora spe- 
randa sunt. 

XCVII. 

Nemo adbuc tanta mentis constantia et rigore in- 
ventus est^ ut decreverit et sibi imposuerit tbeorias et 
notiones communes penitus abolere, et intellectum 
abrasum et sequum ad particularia de integro appli- 
care Itaque ratio ilia humana» quam habemus, ex 
multa fide, et multo etiam casu, nec non ex puerilibus, 
quas primo hausimus, notionibus, farrago qiisedam est 
et congeries. 

Quod si quis setate matura, et sensibus integris, et 
mente repurgata, se ad experientiam et ad particularia 
de integro applicet, de eo melius sperandum est. At- 
que hac in parte nobis spondemus fortunam Alexandri 
Magni : neque quis nos vanitatis arguat, antequam 
exitum rei audiat, quae ad exuendam omnem vanitatem 
spectat. 

Etenim de Alexandre et ejus rebus gestis iEschines^^ 



1* Cf. gupr. I. 54. 63; Adv. of 
Learning, p. 51. For Hato's inter- 
mixture of Theology see the TlmaeaB. 

19 This, on the functions of Ma- 
thematics as meroly giving the limits 
of Natural Science, is far too nar- 
row. Bacon had, of course, no 
knowledge of the intimate connec- 
tion between high and abstract Ma- 
thematics and Physical truths, as 
we see them meeting in Astronomy 
or Optics. For his views on Matl)e- 
matics see De Augm. Scient. iii. 6; 



and cf. what Macaulay, Essay on 
Bacon, sajrs on the point. Cf. infra 
II. 8. 

^7 Quoted by D. Stewart, Phil, of 
the Human Mind, Introd. II. § i ; 
where he adds, " a great part of the 
life of a Philosopher must be de- 
voted not so much to the aoquintion 
of new knowledge, as to unlearn the 
errors to which he had been taught 
to give an implicit assent before the 
dawn of reason and reflection." 

18 Cf. Advancement of Learning, 
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ita loquutus est: Nos certe vitam mortalem non vim" 
mus ; sed in hoc nati sumus^ ut posteritas de nobis por-- 
tenia narret et prcedicet : perinde ac si Alexandri res 
gestas pro miraculo babuisset. 

At sevis sequentibus Titus Livius melius rem advertit 
et introspexit, atque de Alexandre hujusmodi quippiam 
dixit : JEum non aliud quam bene ausum vana contem^ 
nere. Atque simile etiam de nobis judicium futuris 
temporibus factum iri existimamus : Nos nil magni fe^ 
cisse ; sed tantum ea^ qtus pro magnis habentwr^ minoris 
fecisse. Sed interim (quod jam diximus) non est spes 
nisi in regeneraiione scientiarum ; ut ese scilicet ab ex- 
perientia certo ordine excitentur et rursus condantur ; 
quod adbuc factum esse aut cogitatum^ nemo (ut arbi- 
tramur) aflSrmaverit. 



Atque experientiee fundamenta (quando ad banc 
omnino deveniendum est) aut nulla, aut admodum 
infirma adbuc fuerunt ; nec particularium sjlva et ma- 
teries, vel numero, vel genere, vel certitudine, infor- 
mando intellectui competens, aut uUo mode sufficiens, 
adbuc quaesita est et congesta. Sed contra homines 
docti (supini sane et faciles) rumores quosdam expe- 
rientiffi, et quasi famas et auras ejus, ad pbilosopbiam 
suam vel constituendam vel confirmandam exceperunt, 
atque illts nibilominus pondus legitimi testimonii attri- 
buerunt. Ac veluti si regnum aliquod aut status non 
ex Uteris et relationibus a legatis et nuntiis fide dignis 

p.48. TocydprocrtrAyaycXir/trrttyKal strength of both Lacedsemon and 
dff'poodoK^rwv iifi ^fi&p oh ytyov^v : Athens, and of the destruction of 
O^ yhp filoif y ^fuU apBpwinvov |3ff- Thebes by Alexander, B. C. 335. 
Mucofup, aXX' tig irapado(o\oyiay 1* livy IX. 1 7. in the digression 
T04£ ifTQiUvoit iitff fiiMs t^viuv. on the probable consequences of a 
iEsch. in Ctes. (§ 115) iEschines struggle between Rome and Alex- 
is speaking of the prostration of ander. Cf. I. xio. 
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missis, sed ex urbanorom sermunculis et ex triviis con- 
silia sua et negotia guberaaret ; omnino talis in philo- 
sophiam administration quateuus ad experientiam, intro- 
ducta est. Nil debitis modis exquisitum, nil verifica- 
tum, nil numeratum, nil appensum, nil dimensum in 
naturali historia reperitur. At quod in observatione 
indefinitum et vagum, id in informatione fallax et infi- 
dum est. Quod si cui base mira dictu videantur, et 
querela minus justee propiora ; cum Aristoteles tantus 
ipse vir, et tanti regis opibus subnixus, tam accuratam 
de animalibus historiam confecerit ; atque alii nonnulli 
majore diligentia (licet strepitu minore) multa adjece- 
rint ; et rursus alii de plantis, de metallis, et fossilibus, 
historias et narrationes copiosas conscripserint ; is sane 
non satis attendere et perspicere videtur, quid agatur in 
prsesentia. Alia enim est ratio naturalis bistorise, quae 
propter se confecta est ; alia ejus, quae coUecta est ad 
informandum intellectum in ordine ad condendam phi- 
losophiam^. Atque bae duae bistoriae tum aliis rebus, 
tum praecipue in boc differunt; quod prima ex illis 
specierum naturalium varietatem, non artium mecbani- 
carum experimenta contineat. Quemadmodum enim 
in civilibus ingenium cujusque, et occultus animi affec- 
tuumque sensus, melius elicitur, cum quis in pertur- 
batione ponitur, quam alias: simili mode, et occulta 
naturae magis se produnt per vexationes artium, quam 
cum cursu suo meant. Itaque tum demum bene spe- 
randum est de naturali pbilosopbia, postquam bistoria 
naturalis (quae ejus basis est et fundamentum) melius 
instructa fuerit ; antea yero minime. 

^ This is an unfair assumption, ed as means " ad condendam pbilo- 
Aristotle's Physical works were most sophiam." 
valuable in themselves, and intend- 
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Atque rorsus in ipsa experimentorum mechanicorum 
copia, summa eorum, qme ad intellectus informationem 
nuurime iaciunt et juvanl^ detegitur inopia. Mechani- 
CU8 enim, de yeritatis inquisitione nullo modo soUicitus, 
non ad alia, quam quae open suo subserviunt, aut ani- 
mum erigit, aut Tnamim porrigit. Turn vero de scien- 
tiarum ulteriore progressu spes bene fandabitur, quum 
in historiam naturalem recipientor et aggregabuntur 
oomplura ezperimenta, quae in se nullius sunt usus. Bed 
ad inventionem caufiarum et axiomatum tantum iietci- 
unt^^; que nos lucifera ezperimenta ad differentiam 
/rucHferorum appellare consuevimus. lUa autem mi-^ 
ram habent in se virtutem et conditionem ; banc vide- 
licet, quod nunquam fiedlant, aut frustrentur. Cum 
enim ad hoc adhibeantur, non ut opus aliquod officiant, 
sed ut causam naturalem in aliquo revelent, quaqua 
versum cadunt, intentioni ^ue satisfEtciunt, cum quae- 
stionem terminent. 

C. 

At non solum copia major experimentorum queerenda 
est et procuranda, atque etiam alterius generis, quam 
adhuc &ctum est ; sed etiam methodus^ plane alia, et 
ordo, et processus, continuandae et provehendse expe- 
rientiae^ introducenda* Vaga enim experientia^ et se 



31 Tfaos remark is iUustrated by 
the ooUectKMi of Inetancea for the 
diBOorery of Heat. See II. xi-ao. 

For 'Mndfera" and ''fructifera'* 
cf. 1. 70 and lai. Alao De Augm. 
Sdent. v. 2 (ad fin.) 

^ This brings us gradually to 
Bacon's own Method of Science^ 
which singularly comes in as a part 
of the ''Pars Destruens'* of the 
Book. It is in reality only set forth 
here in contrast to the older Sys- 



tems. It corresponds to the old 
''Logical Method.'' ''Logical Me- 
thod" descends steadily "per media 
aziomata" — from step to step^ from 
conclusion to conclusion (assuming 
however as Hypotheses the most ge- 
neral Axioms); while ihisy the In- 
ductive Method^ ascends weriatim 
from point to point, assuming only 
the hct of the evidence of the senses 
being sufficient for man constituted 
as he is. 



Digitized by 



98 



NOVUM ORGANUM. 



tantum sequens, (ut superius dictum est) mera palpatio 
est, et homines potius stupefacit, quam infoimat. At 
cum experientia lege certa procedet, seriatim et conti- 
nenter, de scientiis aliquid melius sperari potent. 

CI. 

Postquam vero copia et materies historic naturalis 
et experientiae talis, qualis ad opus intellectus^ sive ad 
opus philosophicum requiritur, pnesto jam sit et parata; 
tamen nuUo modo sufficit intellectus, ut in illam mate- 
nam agat sponte et memoriter; non magis, quam si 
quis computationem alicujus ephemeridis memoriter se 
tenere, et superare posse speret. Atque hactenus ta- 
men potiores meditationis partes, quam soriptionis, in 
inveniendo fuerunt ; neque adbuc experientia literata^ 
facta est : atqui nulla nisi de scripto inventio probanda 
est. nia vero in usum yeniente, ab experientia, iacta 
demum literata, melius sperandum. 

CII. 

Atque insuper, cum tantus sit particularium nume- 



38 litente aKperienoe.*' Cf. De 
Aagm. Sdent.V.2. Ady. of Learn- 
ing* P- 1 86. One sense given to 
ifak phrase is experience learnedly 
or scientifically conducted" — not so 
much an Art or part of Philosophy, 
as a certain species of Sagacity — 
'^Venatio Panis." This would he 
the highest sense of the phrase, as 
indicating experience thoroughly 
well ordered and arranged. But 
here it merely signifies experience 
reduced to writing, when experi- 
ments are recorded and duly classi- 
fied. Mwrifai^O* anatnwv fiov<roii^Top* 
ipyarw Bacon holds to be insuffi- 
cient. Memory without registry of 
fiicts, is what the reeUed Epic would 
be U>iSb»prwted History. Such re- 
gistering has of course a tendency to 



prodaceJfsfAodiiea/ experiment; and 
Memory dies with each man, while 
" litem scripta manet." The danger 
of our age is not the want, but the 
abundance of literate experience. 
Men actually propose Congresses" 
of persons qualified, to gather into 
Pftndects existing knowledge, that 
so no time may be lost through the 
great yariety of information. En- 
cyclopaedias are an evidence of this 
want. This is however being done 
quietly by the ordinary progress of 
tlungs. Chemists have gathored into 
a compendious shape all the well 
proved fiurts of their Science; and 
refectitnu are constantly going on, 
as new observations and experiment* 
are brought out. 
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nis, et quasi exercitus, isque ita sparsus et difiiisas, ut 
intellectum disgreget et confundat ; de velitationibus, 
et leyibus motibus, et transcnrsibus intellectus, noa 
bene sperandum est ; nisi fiat instructio et coordinatio 
per tabulas inyeniendi idoneas, et bene dispositas, et 
tanquam viyas, eorum quae pertinent ad subjectum, in 
quo versatur inquisitio, atque ad harum tabularum 
auzilia prseparata et digesta mens applicetur. 

CIII« 

Vemm post copiam particularium rite et ordine 
veluti sub oculos positorum, non statim transeundum 
est ad inquisitionem, et inyentionem novorum particu- 
larium, aut operum ; aut saltern, si hoc fiat, in eo non 
acquiescendum. Neque enim negamus, postquam om- 
nia omnium artium experimenta coUecta et digesta 
fuerint, atque ad unius hominis notitiam et judicium 
pervenerint; quin ex ipsa traductione experimentorum 
unius artis in alias, multa nova inveniri possint, ad hu- 
manam yitam et statum utilia, per istam experientiam, 
quam vocamus literatam : sed tamen minora de ea spe- 
randa sunt; majora vero a nova luce axiomatum ex 
particularibus ilUs certa via et regula eductorum, quee 

M Bacon here shews how strongly ed these Fomu (if we understand 

his mind was set on the discovery them rightly), nor has consciously 

of Form — for such we take his descended — except perhaps in 

nova Inz asdomatum" to he. He the case of Optics — which " ter- 

is not content with mere " Literate minata in Mathematico/' as Bacon 

experience" in each Art— or even would say, have heen carried for- 

with the mutual bght discoveries in wards rapidly and deductively. But 

difimnt Arts shed on one another, still the formulae which are the prin- 

(as Colour and Idght, Colour and dples of Optics are scarcely what 

Musioy&c. are connected through the Bacon would have meant by Forms, 

medimn of Vibration,) but he must This Aphorism is carried out more 

readi these highest Truths, and fully in the next. It is too the germ 

then use aformal deductive process of the " Soala Intellectus" in the 

from them. We need hardly add, Fourth Part of the Instaur&tio. The 

thatModem Science does not strictiy sul^ject is treated more fiilly m Ap- 

follow this system, never has readi- pendix D. 

H 2 
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rursus nova particularia indicent et designent. Neque 
enim in piano via sita est> sed ascendendo, et descen- 
dendo; ascendendo primo ad axiomata, descendendo 
ad opera. 



Neque tamen pennittendum est, ut intellectus a 
particuIariboB ad axiomata remota et quasi generalis- 
sima (qualia sunt principia» quae vocant^ artium, et re- 
rum) saliat et yolet ; et ad eorum immotam veritatem 
axiomata media probet, et expediat : quod adhuc fac- 
tum est, prono ad boo impetu naturali intellectus, at- 
que etiam ad hoc ipsum per demonstrationes, quae fiunt 
per syllogismum, jampridem edocto et assuefieu^to. Sed 
de scientiis tum demum bene sperandum est, quando 
per scalam veram, et per gradus continues, et non in- 
termissos, aut biulcos, a particularibus ascendetur ad 
axiomata minora, et deinde ad media, alia aliis supe- 
riora, et postremo demum ad generalissima. Etenim 
axiomata infima non multum ab experientia nuda dis- 
crepant. Suprema vero ilia et generalissima (quas ha- 
bentur) notionalia^ sunt, et abstracta, et nil habent 
solidi. At media sunt axiomata ilia vera, et solida, et 
Yiva, in quibus humanas res et fortunse sitae sunt ; et 
supra hsec quoque, tandem ipsa ilia generalissima; talia 
scilicet, quBd non abstracta sint, sed per hsec media vere 
limitantur. 

2ft This Aphorism is one of the posse, statuere debemus }*' ' 
most important in the whole of Ba- ^ Noti4}naUa, "notio" is a farour- 
oon's works; although perhaps ''phy- ite Scholastic Term. Here it simply 
ncal Investigation has now far out- means " residing in the conception 
growntheBiuBonianconceptionofIn- of men's minds rather than in 
duction." (Mill's Log. Bk.III. ciii. things as they are." For a brief 
( a.) And did he not seem to fore- account of these " Arbitrary Uni- 
see this when he wrote at the end yersals" see D. Stewart's Phil, of 
of this 1st Book (I. 130) Artem the Human Mind, part I. chap. iv. 
inveniendi cum inventis adolescere § 6. 



CIV» 
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Itaque hominum intellectui non plumse addenda^, 
sed plumbum potius et pondera ; ut cohibeant omnem 
saltum et volatum. Atque hoc adhuc iiBtctum non est ; 
quum vero fiictum iuerit, melius de scientiis sperare 
licebit. 

In constituendo autem axiomate, fonna inductionis 
alia, quam adhuc in usu fuit, excogitanda est ; eaque 
non ad principia tantum (quae vocant) probanda et in- 
yenienda, sed etiam ad axiomata minora, et media, de- 
nique omnia. Inductio enim, quae procedit per enu- 
merationem simplicem®, res puerilis est, et precario 
concludit, et periculo exponitur ab instantia contradic- 
toria, et plerumque secundum pauciora quam par est, 
et ex his tantummodo quae praesto sunt, pronunciat. 
At inductio, quae ad inyentionem et demonstrationem^ 
scientiarum et artium erit utilis, naturam separare de- 
bet, per rejectiones et exclusiones debitas ; ac deinde 
post negativas tot quot su£Sciunt, super affirmativas 
concludere ; quod adhuc factum non est, nec tentatum 
certe, nisi tantummodo a Platone, qui ad excutiendas 



37 Cf. Appendices B and D. 

SB This is a part of the Aristote- 
lian Induction, *' Inductio cui nihil 
occomt in oontrarium.*' See Mill's 
Logic, Bk. III. chap. xxiL § 4: also 
Bk. II. chap. iiL § a. This form of 
Induction Mill holds to he the basis 
of our knowledge of what are term- 
ed Axioms in Mathematics. For 
the Baconian Induction, whose cha- 
racteristics are given below in this 
Aphorism, (Inductio, quae ad in- 
Tentionem et demonstrationem sci- 
entiarum, &c.) see Appendix D, and 
D. Stewart's PhiL of the Human 
Mind, part II. chap. ix. § i. 

^ Bacon is perhaps rather to be 
blamed here for taking a technical 



word like Demonstratio, and using 
it as equivalent to that to which it 
was usually opposed. Demonstratio 
(ofn^dctfiff) was strictly and perfectly 
deductive among the previous logi- 
cal writers. Bacon denies the ex- 
istence of any such systematic way 
of reaching truth ; and so uses the 
word in its modem sense as equi- 
valent to strict proof." Any 
knowledge fairly proved would now 
be said to be " demonstrated," and 
the evidence of the senses would 
now be called ''demonstrative evi- 
dence." For Plato's Method of 
Induction, see Coleridge's Friend, 
Sect. ii. Essays. 
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defiaitiones et ideas, hac oerte fonna inductionis ali- 
quatenufl utitur. Verum ad hujus inductionis sive de- 
monstrationis instructionem bonam et legitimam quam- 
plurima adhibenda sunt, quae adhuc nuUius mortalium 
cogitationem subiere ; adeo ut in ea m^jor sit oonsu- 
menda opera, quam adbuc consumpta est in syllogismo. 
Atque higus inductionis auxilio, non solum ad axiomata 
invenienda, verum etiam ad notiones terminandsB, 
utendum est. Atque in hac certe inductione spes max- 
ima sita est. 



At in axiomatibus constituendis per banc inductio- 
nem, examinatio et probatio etiam facienda est, utrum 
quod constituitur axioma aptatum sit tantum, et ad 
mensuram factum eorum particularium, ex quibus ex- 
trahitur ; an vero sit amplius et latius^. Quod si sit 
amplius aut latins, videndum, an eam suam amplitudi- 
nem et latitudinem, per novorum particularium desig- 
nationem, quasi fidejussione quadam firmet ; ne vel in 
jam notis tantum bsereamus, vel laxiore fortasse com- 
plexu, umbras et formas abstractas, non solida et de- 
terminata in materia, prensemus. Hsec vero cum in 
usum venerint, solida tum demum spes merito affiil- 
serit. 



Atque bic etiam resumendum est, quod superius 



w Even after the introdaction of necting a general system of Natural 

the new syatem^ jealous heed must Philosophy with particular Scienoea 

be taken lest Axioms be hastily makes progress whenever such ge- 

or fEdsely assumed. For then we neral principles as that of GraTita- 

should warp facts into unity with tion, or of the propagation of light 

our theories, which is a fatal error and Sound, are discovared. The 

in Physical Science, and not with- Ancient system of commendng with 

oat its disadvantages in Morals and Ens and working down by difier- 

PoUtics. ences to each Science, is, of course, 

Gf. I. 103. This work of con- the last thing that Bacon would ia» 



CVI- 



evil. 
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dictum est de natural! philosophia producta, et scientiis 
particularibus ad earn reductis^ ut non fiat scissio et 
trunoatio scientiarum ; nam etiam absque hoc, minus 
de progressu sperandum est. 

CVIII. 

Atque de desperatione toUenda, et spe iiBtcienda» ex 
praeteriti temporis erroribus valere jussis, aut rectifica- 
tis, jam dictum est. Videndum autem et si quae alia 
sint, quffi spem faciant. Illud vero occurrit ; si homi- 
nibus non qusrentibus, et aliud agentibus, multa utilia, 
tanquam casu quodam, aut per occasionem, inventa 
sint ; nemini dubium esse posse, quin iisdem queerenti- 
bus, et hoc agentibus, idque via et ordine^ non impetu 
et desultorie, longe plura detegi necesse sit. Licet 
enim semel aut iterum accidere possit, ut quispiam in 
id forte fortuna incidat, quod magno conatu et de in- 
dustria scrutantem antea fugit; tamen in summa rerum 
proculdubio contrarium invenitur. Itaque longe plura, 
et meliora, atque per minora intervalla, a ratione et 
industria, et directione, et intentione hominum, spe- 
randa sunt, quam a casu, et instinctu animalium, et 
hujusmodi^ quae hactenus principium inventis dede- 
runt32. 

CIX. 

Etiam illud ad spem trahi possit, quod nonnuUa ex 



lend. Such books as Henchel's 
Ditconne on Natural Philosophy 
form the best comment on his 
meaning^. 

S3 And yet even now how many 
great discoveries are due to chance. 
Steam, for example. In the appli- 
cation of onr diBOOveries, however, 
modem times are fieur more fruit- 
ful than the ancient would have 
been ; for we have grown vastly in 
i w jw mi f y, if we have not in gemmt. 



The Baconian Form not having 
been discovered, his remarks on 
the growth of knowledge by its 
means must always be overstrained. 
Man's office as interpreter qf Nature 
must be more limited than Bacon 
believed it to be : but at the same 
time it allows of greater varieties of 
power and skill than he thought 
possible. For modem Phjrsics do 
anything rather than level intel- 
lects. 
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his, quae jam inventa sunt, ejus sint generis, ut, ante- 
quam invenirentur, baud fiicile cuiquam in mentem 
venisset, de iis aliquid suspicari ; sed plane quis ilia ut 
impossibilia contempsisset. Solent enim homines de 
rebus novis ad exemplum vetenim, et secundum phan- 
tasiam ex iis prseceptam et inquinatam, hariolari ; quod 
genus opinandi fallacissimum est, quandoquidem multa 
ex his, qu8B ex fontibus rerum petuntur, per rivulos 
consuetos non fluant. 

Veluti si quis, ante tormentorum igneorum® inven- 
tionem, rem per effectus descripsisset, atque in hunc 
modum dixisset; inventum quoddam detectum esse» 
per quod muri, et munitiones quaeque maximss, ex 
longo intervallo concuti et dejici possint ; homines sane 
de viribus tormentorum et machinarum, per pondera^ 
et rotas, et hujusmodi arietationes et impulsus multi- 
plicandis, multa et varia secum cogitaturi fiiissent ; de 
vento autem igneo, tam subito et violenter se expan- 
dente et exsufflante, vix unquam aliquid alicujus imagi- 
nationi, aut phantasise, occursurum fuisset ; utpote cujus 
exemplum in proximo non vidisset, nisi forte in terras 
motu, aut fulmine, quae ut magnalia naturae, et non 
imitabilia ab homine, homines statim rejecturi fuis- 
sent. 

Eodem modo, si ante fill bombycini^ inventionem^ 
quispiam hujusmodi sermonem injecisset; esse quod- 
dam fill genus inventum, ad vestium et supellectilis 
UBum, quod filum linteum aut laneum tenuitate, et 
nihilominus tenacitate, ac etiam splendore et moUitie, 
longe superaret ; homines statim aut de serico aliquo 
yegetabili, aut de animalis alicujus pilis delicatioribus, 
aut de avium plumis et lanugine, aliquid opinaturi 

88 Guinon. 84 Silk. 
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fdissent ; verom de vermis pnsilli teztura, eaque tarn 
copioea, et se renovante, et anniversaria, nil fuissent certe 
commenturi. Quod si quis etiam de vermi yerbnm 
aliquod injecisset, ludibrio certe futurus foisset, ut qui 
novas aranearum operas somniaret. 

Similiter, si ante inventionem acus nauticee^, quis- 
piam hujusmodi sermonem intulisset; inventum esse 
quoddam instrumeutum, per quod cardines et puncta 
cceli ezacte capi et dignosci possint; homines statim 
de magis exquisita fabricatione instrumentorum astro- 
nomioorum ad multa et varia, per agitationem phanta- 
siffi, discursuri fuissent: quod vero aliquid inveniri 
possit, cujus motus cum coelestibus tam bene conve- 
niret^, atque ipsum tamen ex coelestibus non esset, sed 
tantum substantia lapidea, aut metallica; omniuo in- 
credibile visum fuisset. Atque bsec tamen, et similia» 
per tot mundi states, homines latuerunt, nec per philo- 
sophiam, aut artes rationales inventa sunt, sed casu, 
et per occasionem ; suntque illius (ut diximus) generis, 
ut ab iis, quae antea cognita fuerunt, plane heterogenea 
et remotissima sint, ut prsenotio aliqua nihil prorsus ad 
ilia conducere potuisset. 

Itaque sperandum omnino est^, esse adhuc in na- 
turae sinu multa excellentis usus recondita, quae nuUam 
cum jam inventis cognationem habent, aut parallelis- 
mum ; sed omnino sita sunt extra vias phantasise ; quae 
tamen adhuc inventa non sunt; quae proculdubio per 
multos saeculorum circuitus et ambages et ipsa quando- 

The Magnetic needle and the as Steam, Electricity (and the Elec- 

Mariner'a compass* trie Telegraph, which is an app]ic»- 

M Here is one of Bacon's weak tion), the Chionometer, &c. And 

points. It had been well had he are there not many more hidden 

despised (Hlbert a little less, and gifts of Nature which may before 

learned a litde more from him. ' long be brought out for the use of 

^ Tliis hope has been ahneady man? 
amply frdfflled in such discoveries 
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que prodibunt, siout ilia superiora prodierunt ; sed per 
Yiam, quam nunc tractamus, propere, et subito, et simul 
reprsesentari, et anticipari possunt. 

ex. 

Attamen conspiciuntur et alia inventa ejus generis, 
qu8B fidem iaciant, posse genus bumanum nobilia in- 
venta, etiam ante pedes posita, praeterire et transilire. 
Utcunque enim pulveris tormentarii, vel fili bombycini, 
yel acus nauticse, vel sacchari, vel papjrri, vel similium 
inventa, quibusdam rerum et naturae proprietatibus niti 
videantur; at certe imprimendi artificium nil habet, 
quod non sit apertum et fere obvium. Et nibilominus 
homines, non advertentes literarum modules difficilius 
scilicet collocari, quam literas per motum manus sen- 
bantur, sed hoc interesse, quod literarum moduli semel 
coUocati, infinitis impressionibus, liters autem per ma- 
num exaratae, uuicae tantum scriptioni sufficiant; aut 
fortasse iterum non advertentes, atramentum ita inspis- 
sari posse, ut tingat, non fluat ; prsesertim Uteris resu- 
pinatis, et impressione facta desuper ; hoc pulcherrimo 
invento (quod ad doctrinarum propagationein tantum 
facit) per tot ssecula caruerunt. 

Solet autem mens humana, in hoc inventionis curri- 
culo, tam laeva saepenumero et male composita esse, ut 
prime diffidat, et paulo post se contemnat ; atque prime 
incredibile ei videatur, aliquid tale inveniri posse ; post- 
quam autem inventum sit, incredibile rursus videatur, 
id homines tamdiu fugere potuisse^. Atque hoc ipsum 
ad spem rite trahitur ; superesse nimirum adhuc magnum 

^ Gf. supra, I. 97. V^e can form of all Orbits, and the Laws of 

hardly realise the time when (e. g.) Force. This passage reminds as of 

machinery was unknown, l^e Seneca's " Veniet tempus, quo pos-* 

Astronomer can hardly imagine ten nostri tam aperta nos nesdsse 

himself ignorant of the Elliptical mirentur." 
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inyentoram otimiilum, qui non solum ex operationibus 
incognitis eruendis, sed et ex jam cognitis tranferendis^ 
et compouendis, et applicandis, per earn, quam diximus 
experientiam literatam, deduci possit^. 



Neque illud omittendum ad facieudam spem : repu- 
tent (si placet) homines infinitas ingenii, tempoiis, 
facultatum expensas, quas homines in rebus et studiis 
longe minoris usus et pretii collocant; quorum pars 
quota si ad sana et solida verteretur, nulla non difficul- 
tas superari possit. Quod idcirco adjungere visum est, 
quia plane fisitemur, historic naturalis et experimentalis 
collectionem, qualem animo metimur^, et qualis es»e 
debet, opus esse magnum, et quasi regium, et multse 
operse atque impensse. 



Interim particularium multitudinem nemo reformi* 
det, quin potius hoc ipsum ad spem revocet. Sunt 
enim artium et naturae ^BrticnhaiB, phtmomena mani- 
puli instar ad ingenii commenta, postquam ab eviden- 
tia rerum disjuncta et abstracta fuerint^^. Atque 
hujus viae exitus in aperto est, et fere in propinquo ; 
alterius exitus nuUus, sed implicatio infinita. Homines 
enim adhuc parvam in experientia moram fecerunt, et 
earn leviter perstrinxerunt, sed in meditationibus et 
commentationibus ingenii infinitum tempus contrive- 
runt. Apud nos vero si esset prsesto quispiam, qui de 

^"Ek opentkmibiiB inoognitis*' tk>n. Of this» however, be only 

— «iidi (e. g.) aa Electricity : ''ez completed two sections out of six; 

jam cognitia'* — auch aa the applica- via. the Hittoria Ventorum and the 

turn of certain adds to the bleaching Historia Vitrn et Mortit. 

of linen. This refera to the principle of 

^ Tfaia collection waa intended to Selection of Suitable Inatanoea— 

form the third part of the Inataura* Flrarogativea/' 
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fecto naturae ad interrogata responderet^, paucorum 
annoram esset inventio causarom et scientiarum om- 
nium. 

CXIII. 

Etiam nonnihil hominibus spei fieri posse putamus 
ab example nostro proprio^; neque jactantiae causa 
hoc dicimus, sed quod utile dictu sit* Si qui di£Gidant, 
me Tideant, hominem inter homines setatis mese civili- 
bus negotiis occupatissimum, nec firma admodum yale- 
tudine, (quod magnum habet temporis dispendium) 
atque in hac re plane protopimm, et vestigia nullius 
sequutum, neque hsec ipsa cum uUo mortalium com- 
municantem ; et tamen veram viam constanter ingres- 
sum, et ingenium rebus submittentem, haec ipsa ali- 
quatenus (ut existimamus) provexisse: et deinceps 
Tideant, quid ab hominibus otio abundantibus, atque 
a laboribus consociatis, atque a temporum successione, 
post hsec indicia nostra expectandum sit ; praesertim in 
via, quae non singulis solummodo pervia est (ut fit in 
via ilia rationali), sed ubi hominum labores et operae 
(praesertim quantum ad experientiae coUectam) optime 
distribui, et deinde componi possint. Tum enim ho- 
mines vires suas nosse incipient, cum non eadem in- 
finiti, sed alia alii praestabunt^. 



43 Le. Any one to answer our 
questions and tell us what the fact 
IB, and what the result would be, 
without our having the hindrance 
and difficulty of going through each 
particular experiment. Here too 
peeps out Bacon's sanguine hope 
for knowledge. He evidently hoped 
for some such result to follow upon 
the application of his new Method. 

4S Bacon's reference to himself in 
this place is perfectly just. What 
man before or after has had such 



insight into all branches of science 
(compared with the existing state of 
knowledge), and at the same time 
has been so actively employed in 
the affairs of social life ? 

^ Here is the germ of the mo- 
dem principle of " Division of La- 
bour" so well drawn out by Adam 
Smith in the beginning of his Wealth 
of Nations, la this, as in other 
things, increased swiftness brings 
with it a risk of want of stalnlity. 
Division of Labour has a very 



Digitized by 



LIB. 1. 113 — 115. 



109 



CXIV. 

Postremo, etiamsi multo infirmior et obscurior aura 
spei ab ista nova continente spiraverit; tamen omnino 
experiendum esse (nisi yelimus animi esse plane ab- 
jecti) statuimus. Non enim res pari periculo non ten- 
tatur, et non succedit^ ; cum in illo, ingentis boni ; in 
hoc, exiguffi humanse operae jactura vertatur. Verum 
ex dictis, atque etiam ex non dictis, Tisum est nobis, 
spei abunde subesse, non tantum homini strenuo ad 
.experiendum, sed etiam prudenti et sobrio ad cre- 
dendum. 

cxv. 

Atque de desperatione toUenda, quse inter causas po- 
tentissimas ad progressum scientiarum remorandum et 
inhibendum fiiit, jam dictum est : atque simul sermo 
de signis et causis errorum, et inertiae, et ignorantise, 
quee inyaluit, absolutus est ; praesertim cum subtiliores 
causae, et quae in judicium populare aut observationem 
non incurrant, ad ea, quae de idolis animi humani dicta 
sunt, referri debeant. 

Atque hie simul pars destruens^ Instauratianis no- 



narrowing tendency on the mindB 
of those who are engaged on it — a 
tendency met to a certain extent in 
cities by the greater facilities for 
mental cultivation and social inter- 
course : but still helpings on that 
development of quick but one-sided 
knowledge, which we must regard 
with fear. A man who is accustomed 
to one narrow sphere of work must 
gradually become incapable of ge- 
neral anid broader views. He who 
has to point needles all his life, is 
not unlikely to have a sharp but 
partial view of things. This evil cor- 
responds to that raferred to above 
(I. 88), where Bacon speaks of the 
error of considering one subject 
■beolutdy by itself. 



^ This is the principle applied 
by Bp. Butler in the Analogy, to 
the chances in favour of Christian- 
ity being true. If we neglect it, we 
run the risk of losing a great, an 
immeasurable good, without any 
gain. If we embrace it, we do but 
run the little risk (and is the risk 
not in itself a good ?) of a short 
watchfulness, and of some self-de- 
nial, and if it be true, how the gain 
outweighs the toil I A low argu- 
ment ; but one having wdght with 
some minds. 

^ "Pars destruens" — ^the nega- 
tive part : in which Bacon still suc- 
ceeds in introducing much that is 
quite construetwe — as e. g. 1. 103- 
106. 
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stra claudi debet^ quae perficitur tribus redargationi- 
bus; redargutione nimiram human<B rationis nativ(By 
et sibi permissee; redargutione demonatrationtm ; et 
redargutione theoriarum, sive philosophiarum, et doc- 
trinarum, quae receptee sunt. Bedargutio vero earum 
talis fuit, qualis esse potuit; yidelicet per signa, et 
evidentiam causarum; cum confutatio alia nulla a 
nobis (qui et de principiis, et de demonstrationibus, ab 
aliis dissentimus) adhiberi potuerit. 

Quocirca tempus est, ut ad ipsam artem et normam 
interpretandi natwram yeniamus; et tamen nonnihil 
restat, quod praeyertendum est. Quum enim in hoc 
prime aphmismorum libro illud nobis propositum sit^ 
ut tam ad intelligendum, quam ad recipiendum ea, 
quee sequuntur, mentes hominum prseparentur; ex- 
purgata jam, et abrasa, et aequata mentis area, sequitur 
ut mens sistatur in positione bona, et tanquam aspectu 
beneyolo, ad ea quse proponemus. Valet enim in re 
noya ad prsejudicium, non solum prseoccupatio fortis 
opinionis yeteris, sed et prseceptio siye prsefiguratio 
falsa rei, quse affertur. Itaque conabimur efficere, ut 
habeantur bouse et yerse, de iis quae adducimus, opinio- 
nes, licet ad tempus tantummodo, et tanquam usura- 
riffi, donee res ipsa pemoscatur. 



Prime itaque postulandum yidetur*^, ne existiment 
homines, nos, more antiquorum Grsecorum, aut quo- 
rundam noyorum hominum, Telesii, Pbtricii, Seyerini^, 

^ Theee prepant(»j ranarks are Remm juxta propria Friadpia." 

a kind of dco/SoX^ff Xv<riffj to dear Hia ayatem waa that of the antagon- 

away prejudicea and ohjectiona a- iam of two incorporeal prindplea^ 

gainst the new method. Heat and Cold, atnigghng for the 

^ JBenMniHio Te2e»o waa a na- dominion oyer a prindpte, 

tive of Co8enaa» bom in 1509. He via. paaaive matter. Hia views were 

published a treatise **De Natura not unlike those of Ptameoides. 
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sectam aliquam in philosophia condere velle: neque 
enim hoc agimus, neque etiam multum interesse puta- 
mus ad hominum fortunas, qnales quis opiniones ab- 
stractas de natura et rerum principiis habeat: neque 
dubium est^ quin multa hi\ju8modi, et Vetera reyocari, 
et nova introduci possint ; quemadmodum et complura 
tbemata cceli supponi possunt, quee cum phanomenis 
sat bene conTeniunt, inter se tamen dissentiunt. 

At nos de hujusmodi rebus opinabilibus, et simul in- 
utilibus^ non laboramus. At contra nobis constitutum 
est experiri, an revera potentise et amplitudinis hu- 
manse firmiora fiindamenta jacere, ac fines in latins 
proferre possimus. Atque licet sparsim, et in aliquibus 
subjectis specialibus, longe yeriora habeamus, et cer- 
tiora, (ut arbitramur) atque etiam magis fructuosa^ 
quam quibus homines adhuc utuntur, (quae in quintam 
Tnstauratianis nostrse partem congessimus^) tamen 



See Hallttn'e Lit. of Europe, part II. 
chap. iii. § ^lo. 

FraneeBCo Patritio was a natiye 
of Cheno in Dalmatia, bom in 1539. 
He published a treatise against 
Aristotle^ under the title of " Nova 
de Unirersis Philosophia.'^ 

Marco AwreUo Severino was a 
physidan. He was bom in Calabria, 
and practised at Naples; he, too, 
wrote against Aristotle. AH these 
three were nearly contemporary 
with Baoon. 

^ It is a remarkable &ct that 
not one of the six Parts of the 
Lutamratio was ever completed; 
unless it were the first, which 
is entitled by Bacon, '^Partitio- 
nes Sdentianun," and which is 
equivalent to the De Augmentis 
Sdentiarum," which he lengthened 
to its present sise from the shorter 
treatise on the Advancement of 
Learning. The Second Ptot also 



received a large share of attention : 
for it includes the Nov. Org., which 
however is unfinished. Of the 
Third Part we have much remain- 
ing — chiefly in a fragmentary state. 
The Parasceue, and the ddfierent 
collections of Natural History be- 
long to it Of the Fourth Part we 
seem to have nothing except the 
''Scala Intellectus sive Filum La- 
byrinthi the fuller development 
of the principles stated supra, I. 
103—106. The Fifth Tart here 
mentioned is entitled "Prodromi 
sive Anticipationes PhilosophisB Se- 
cundie,'' and woold seem to be in- 
troductory to the Sixth Ptot. Of 
it we have nothing definitely re- 
maining : unless it be the Preface. 
And, lastly, the Sixth Ptot— the 
SecMid PhUosophy — to which all 
the other five were to be subservient 
and ministerial, was, as he says 
here, and also in the DiitrUmiio, 
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theoriam nuUam uniyersalem, aut integram proponi- 
mus. Neque enim huic rei tempus adhuc adesse Tide- 
tur. Quin nec spem habemus vitse producendae, ad 
sextam Instaurationis partem {qnse philosophise, per ie- 
gitimam naturae interpretationem inventae, destinata 
est) absolvendam ; sed satis habemus, si in mediis so- 
brie et utiliter nos geramus, atque interim semina 
veritatis sincerioris in posteros spargamus, atque initiis 
rerum magnarum non desimus. 

cxvn. 

Atque quemadmodum sectse conditores non sumus; 
ita nec operum particularium largitores, aut promis- 
sores^. Attamen possit aliquis hoc mode occurrere ; 
quod nos, qui tam saepe operum mentionem faciamus, 
et omnia eo trahamus, etiam operum aliquorum pi- 
gnora exhibeamus. Verum via nostra et ratio (ut 
saepe perspicue diximus, et adhuc dicere juvat) ea est ; 
ut non opera ex operibus, sive experimenta ex experi- 
mentis, (ut empiric!) sed ex operibus et experimentis 
causas et axiomata, atque ex causis et axiomatibus 
rursus nova opera et experimenta (ut legitimi naturae 
interpretes) extrahamus. 

Atque licet in tabulis nostris inveniendi, (ex quibus 



beyond both hi« strength and hu 
hopes. He never attempted it. The 
scheme is magnificent, and though 
posterity have not carried it out as 
he sketched it, and though his 
" Methodus Sdentiarum" is not 
strictly followed, yet no fair mind 
will refuse him the honour of hav- 
ing seen so glorious a prospect, and 
yet of having refrained from hasten- 
ing on to eigoy a fancied happiness 
in that ''New Continent" which 
he descried : of having discovered 
much, and yet of his having been 



willing to spend his life in making 
preparations for the safe and better 
entrance of others into the reward 
of his wisdom and labours. 

M Still no promise of particular 
results or "fruit." Bacon is anxious 
first to build up his Method, not in 
itself an end, but a means through 
which results maybe for ever newly 
attained. So above, he has the 
same thought, and the same iUus- 
tration from Atalanta. Gf. I. 70, 
and xai. 
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quiurta pars Instaurationis consistit) atque etiam exem- 
plis particularium, (quee^^ in secunda parte adduximus) 
atque insuper in observationibus nostris super histo- 
riam, (quae in tertia parte operis descripta est) quivis 
Tel mediocris perspicacise et solertia;, complurium ope- 
rum nobilium indicationes et designationes ubique no- 
tabit; ingenue tamen £[itemur, historiam naturalem, 
quam adhuc habemus, aut ex libris, aut ex inquisitione 
propria, non tarn copiosam esse et verificatam, ut legi- 
timae interpretationi satisfacere aut ministrare possit. 

Itaque si quis ad mechanica sit magis aptus et para- 
tus, atque sagax ad venanda opera, ex conversatione 
sola cum experimentis» ei pennittimus et relinquimus 
illam industriam, ut ex historia nostra et tabuUs multa, 
tanquam in via, decerpat et applicet ad opera, ac yeluti 
fcenus recipiat ad tempus, donee sors haberi possit. 
Nos Tero, cum ad majora contendamus, moram omnem 
preeproperam et praematuram in istiusmodi rebus, tan- 
quam Atalantae piias (ut ssepius solemus dicere) dam- 
namus. Neque enim aurea poma pueriliter aifectamus, 
sed omnia in victoria cursus artis super naturam poni- 
mus^^; neque museum aut segetem herbidam demetere 
festinamus, sed messem tempestivam expectamus. 

CXVIII. 

Occurret etiam alicui proculdubio, postquam ipsam 
historiam nostram et inventionis tabulas perlegerit^ ali- 

*i For quas" depending on to make " the course of Art outstrip 

partioularium/' I read qiue" Nature.'' It seems to mean; ''we 

depending on *' ezemplis/' — ^foUow- do not hasten to gather unripe re- 

ing the &rata to the Ed. 1620. suits, but rest everything upon the 

*3 This is obscure. Some doubt victory which systematic Art (such 

the correctness of the reading, but seems to be the sense of Curm 

there is no authority for any other. Artia) will gain over Nature ; so 

Wood's translation of the passage shall we obtain not the unfit moss, 

is absolutely opposed to the truth, or green blade of com, but the per- 

as though Bacon would ever wish feet and seasonable harvest." 

I 
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quid in ipsis experimentis minus certum^ vel omnina 
fdsum ; atque propterea secum fortasse reputabit, fun- 
damentis et principiis falsis et dubiis inyenta nostm 
niti. Verum hoc nihil est ; necesse enim est, talia sub 
initiis evenire. Simile enim est, ac si in scriptione, aut 
impressione, una forte litera, aut altera, peiperam po- 
sita aut coUocata sit ; id enim legentem non multum 
impedire solet, quandoquidem errata ab ipso sensn fa- 
cile corriguntur. Ita etiam cogitent homines, multa in 
historia naturali experimenta Mso credi et redpi posse; 
quae paulo post a causis et axiomatibus inventis facile 
expunguntur et rejiciuntur. Sed tamen yerum est, si 
in historia naturali, et experimentis^ magna, et crebra, 
et continua fuerint errata, ilia nulla ingenii aut artis 
felicitate corrigi aut emendari posse. Itaque si in his« 
toria nostra naturali, quae tanta diligentia, et severitate, 
et fere reh'gione probata et coUecta est, aliquid in par- 
ticularibus quandoque subsit falsitatis, aut erroris; quid 
tandem de naturali historia vulgari, quae prse nostra 
tam negligens est et facilis, dicendum erit ? aut de phi- 
losophia et scientiis super hujusmodi arenas (vel sjrtes 
potius) ffidificatis ? Itaque hoc, quod diximus, neminem 
moveat^. 

CXIX. 

Occurrent etiam in historia nostra et experimentis 



^ This is a wue axiom : and ad- 
ministers a rebuke to such eager 
critics as Le Maistre. We shall 
have, of course, to notice continual 
errors in Bacon's Physical Know- 
ledge ; errors which to us seem 
strange, bat in his day were pardon- 
able, and sometimes praiseworthy. 
— ^These errors no how vitiate his 
principles ; and no one would more 
gladly have corrected them than 
Bacon himself. It is one of the 
functions of a growing Philosophy 



to accept the good, and to eliminate 
the faults of all who have before 
written ; and so it comes that most 
works on Physics are obsolete in a 
few years. But it is the glory of 
this work that no course of years 
can render it obsolete, and that as 
Physical Sciences flourish, it will 
obtain more and more respect ; for 
its general principles will stand, and 
its insight into Nature is deep; 
and often its very faults are in- 
structive. 
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plurimse res ; primo leves et Tulgatse, deinde viles et 
illiberales, postremo nimis subtiles ac mere speculativse, 
et quasi nullius osus : quod genus renim hominnm stu- 
dia aTertere et alienare possit. 

Atque de istis rebus, quad videntur vulgats, illud 
homines cogitent; solere sane eos adhuc nihil aliud 
agere, quam ut eorum, quae rara sunt, causas ad ea, 
quae frequenter fiunt, referant et accommodent : at ip- 
sorum, quae frequenter eveniunt, nullas causas inqui- 
rant, sed ea ipsa recipiant tanquam concessa et ad- 
missa^. 

Itaque non ponderis, non rotationis c€elestium> non 
caloris, non frigoris, non luminis, non duri, non mollis, 
Don tenuis, non densi, non liquidi, non consistentis, 
non animati, non inanimati, non similaris, non dissi- 
milaris, nec demum organici causas quserunt ; sed, illis 
tanquam pro evidentibus et manifestis receptis, de cse-^ 
teris rebus, quae non tarn fr^equenter et familiariter oc- 
currunt, disputant et judicant 

Nos Tero, qui satis scimus, nullum de rebus raris aut 
notabilibus judicium fieri posse, multo minus res novas 
in lucem protrahi, absque vulgarium rerum causis^ et 
causarum causis rite examinatis et repertis ; necessario 
ad res vulgarissimas in historiam nostram recipiendas 
compellimur. Quinetiam nil magis philosophise offe- 
cisse deprehendimus, quam quod res, quae familiares sunt, 
et frequenter oecurrunt, contemplationem hominum 
non morentur et detineant, sed recipiantur obiter, ne- 
que earum causae quaeri soleant : ut non saepius requi- 
ratur informatio de rebus ignotis, quam attentio in 
notis. 

There is great wisdom in to ordinary life ''ut dotetur yita 
thus calling attention to ** common humana novie inventM et copiis." 
tbingB." It is a part of Bacon's I. 81. 
system to make Pliilosophy useful 
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cxx. 

Quod yero ad rerum Tilitatem attinet, Tel etiam 
turpitudinem, quibus (ut ait Plinius^^) honos prse&ndus 
est ; ese res, non minus quam lautissimse et pretiosis- 
simse, in historiam naturalem recipiendse sunt. Neque 
propterea polluitur naturalis historia: sol enim aequo 
palatia et cloacas ingreditur, neque tamen polluitur. 
Nos autem non capitolium aliquod aut pyramidem ho- 
minum superbise dedicamus aut condimus, sod tem- 
plum sanctum ad exemplar mundi in intellectu humano 
fundamus. Itaque exemplar sequimur. Nam quicquid 
essentia dignum est, id etiam scientia dignum, quae est 
essentia imago^. At Tilia seque subsistunt, ac lauta. 
Quinetiam, ut e quibusdam putridis materiis, veluti 
musco et zibetho, aliquando optimi odores generantur ; 
ita et ab instantiis vilibus et sordidis quandoque exi- 
mia lux et informatio emanant. Verum de hoc nimis 
multa; cum hoc genus fastidii sit plane puerile et 
effceminatum. 

CXXI. 

At de illo omnino magis accurate dispicieudum ; 
quod plurima in historia nostra captui yulgari, aut 
etiam cuivis intellectui, (rebus prsesentibus assueiacto) 
videbuntur curiosse cujusdam et inutilis subtilitatis. 
Itaque de hoc ante omnia et dictum et dicenduin est. 
Hoc scilicet ; nos, jam sub initiis et ad tempus, tantum 
Itmfera^'^ experimental non fmctifera quserere ; ad ex- 

M Pliny, Nat. Hist. XL a. Rerum Knowledge. Tkking esuntia in its 

natora nusquam magis quam in mi- widest sense, this would stand for a 

nimis tota est. Quapropter, quaeso, description of Truth itself, as it is 

ne hsec legentes, quoniam ex his known to us. 

spemunt multa» etiam relata &stidio Cf. I. 70. 99. 117. 

damnent, cum in contemplatione The first period of Induction is as 

naturae nihil possit videri superva- little fruitful as the seed-sowing is; 

cuum. for in Physics, as in all else, there is 

M A fine and brief description of need of " Faith and Patience." We 
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emplum creationis divinse, quod ssepius diximus, quae 
primo die lucem tantum produzit, eique soli unum in- 
tegrum diem attribuit, neque illo die quicquam mate- 
rial operis immiscuit. 

Itaque si quis istiusmodi res nullius esse usus putet« 
idem cogitat ac si nullum etiam lucis esse usum cen- 
seat, quia res scilicet solida aut materiata non sit. At- 
que reyeia dicendum est, simplicium naturarum cogni- 
tionem bene examinatam et definitam instar lucis esse; 
quffi ad universa operum penetralia aditum prsebet ; at- 
que tota agmina operum et turmas, et axiomatum no- 
bilissimorum fontes, potestate quadam complectitur, et 
post se trahit; in se tamen non ita magni usus est. 
Quin et liteiarum elementa per se et separatim nihil 
significant, nec alicujus usus sunt ; sed tamen ad omnis 
sermonis compositionem et apparatum instar materias 
primse sunt. Etiam semina rerum, potestate valida, 
usu (nisi in processu sue) nihili sunt. Atque lucis ip- 
sius ladii dispersi, nisi coeant, beneficium suum non 
impertiuntur. 

Quod si quis subtilitatibus speculatiyis offendatur; 
quid de scholasticis viris dicendum erit, qui subtilitati- 
bus immensum indulserunt? Quae tamen subtilitates in 
verbis, aut saltem vulgaribus notionibus, (quod tantun- 
dem valet) non in rebus aut natura consumptse foe- 
runt; atque utilitatis expertes eiont, non tantum in 
engine, sed etiam in consequentiis : tales autem non 
foerunt, ut haberent in pnesens utilitetem nuUam, sed 

nrost keep dear from the impatience meat or wit, nor of words ; but a 

which follows nothing but that keen insight into facta ; a quickness 

whose knowledge brings immediate in detecting and rejecting wrong in- 

friut» or that which i^ddnces only stances ; a readiness at sifting and 

the unprofitable and hurtful thorns inyesti^^iting; a sharpness at seeing 

of dispute. So Bacon's sttbtilitas" resemblances and diflferences; a skill 

in this Aphorism is not one of argu- of classification. 
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per consequens infinitam ; quales sunt e« de qnibus 
loquimur. Hoc Tero sciant homines pro certo, omnem 
subtilitatem disputationum et discursuum mentis, si ad- 
hibeatur tantum post axiomata inventa, seram esse et 
prseposteram : et subtilitatis tempus Terum ac pro- 
prium, aut saltern prsecipuum, versari in pensitanda 
experiential et inde constitueudis axiomatibus: nam 
ilia altera subtilitas naturam prensat et captat, sed 
nunquam apprehendit aut capit. £t Terissimum certe 
est, quod de occasione sive fortuna dici solet, si trans- 
feratur ad naturam : yidelioet, earn a fronts oanuUam, 
ah accipitio calmm esse^. 

Denique de contemptu in naturali historia rerum 
aut Tulgarium, aut Tilium, aut nimis subtilium, et in 
originibus suis inutilium, ilia vox mulierculse ad tumi- 
dum principem, qui petitionem ejus, ut rem indignam 
et majestate sua inferiorem, abjecisset, pro oraculo sit ; 
Desine ergo rew esse^ : quia certissimum est, imperium 
in naturam, si quis hujusmodi rebus, ut nimis exilibus 
et minutis, yacare nolit, nec obtineri nee geri posse. 



Occurrit etiam et illud; mirabile quiddam esse et 
durum, quod nos omnes scientias atque omnes auctores 
simul, ac veluti uno ictu et impetu, summoveamus: 
idque non assumpto aliquo ex antiquis in auxilium et 
prsesidium nostrum, sed quasi viribus propriis. 

Nos autem scimus, si minus sincera fide agere toIu- 
issemus, non difficile fiiisse nobis, ista, quae afferantur, 

M This thought is found in one a Hexameter found in Dionysins 
of the fiibles of Phsedrus, v. 8> on Cato» Distich, de Moribus II. a6. 

Oocasio Depicta." Also there is (drc. A. D. 400.) 
Fronie capiUata, post est Occasio calya." 
This is of coarse the Latin form of the forelock." 
our proverb about ** taking Time by m Told of Philip of Maeedon. 
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Tel ad antiqna ssecula ante Graecoram tempera, (cum 
scientise de natura magis fortasse, sed tamen majore 
cum silentio^ fieraerint ; neque in Graecerum tubas et 
fistulas^ adhuc incidissent) Tel etiam (per partes certe) 
ad aliquos ex Grsecis ipsis referre, atque astipulationem 
et honorem inde petere : more noTorum hominum, qui 
nobilitatem sibi ex antiqua aliqua prosapia, per genea- 
logiarum &Tores, astruunt et affingunt. Nos Tero 
rerum eTidentia freti, omnem conunenti et imposturse 
oonditionem rejicimus, neque ad id quod agitur plus 
interesse putamus, utrum, quae jam inTenientur, anti- 
quis olim cognita, et per rerum Ticissitudines et ssecula 
occidentia et orientia sint ; quam, hominibus curae esse 
debere, utrum noTus orbis faerit insula ilia Atlantis 
et Teteri mundo cognita; an nunc primum reperta. 
Rerum enim iuTentio a naturae luce petenda, non ab 
antiquitatis tenebris repetenda est. 

Quod Tero ad uniTersalem istam reprehensionem 
attinet, certissimum est Tere rem reputanti, eam et 
magis probabilem esse, et magis modestam, quam si 
factA fbisset ex parte. Si enim in primis notionibus 
errores radicati non fuissent, fieri non potuisset, quin 
nonnuUa recte iuTenta, alia perperam iuTenta correxis- 
sent Sed cum errores fundamentales fuerint, atque 
ejusmodi^ ut homines potius res neglexerint ac praeter- 
ierint, quam de illis praTum aut fisJsum judicium fece- 
rint; minime mirum est, si homines id non obtinu- 
erint, quod non egerint; nec ad metam perTenerint, 

^ Referring to the music to which the Greek armies were wont to march. 



In perfect phalanx to the Dorian mood 
Of flutes and soft recorders : such as ndsed 
To height of noblest temper heroes old 
Armmg to battle. ' Milton, Par. Lost. 1. 549. 



anon they move 



<i See Plato, Tim. 25. a-— seqq. 
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qnam non posuerint aut coUocarint ; neque Tiam emensi 
sint, quam non ingressi sint ant tenueriut. 

Atqae insolentiam rei quod attinet; certe tA quis 
manus constantia atque oculi vigore lineam magis rec- 
tam, aut circulum magis perfectum se describere posse, 
quam alium quempiam, sibi assumat ; inducitur scilicet 
iacultatis comparatio : quod si quis asserat, se, adhibita 
regula, aut circumducto circino, lineam magis rectam, 
aut circulum magis perfectum posse describere, quam 
aliquem alium yi sola oculi et manus ; is certe non admo- 
dum jactator fuerit. Quin hoc, quod dicimus, non solum 
in hoc nostro conatu prime et inceptiTO locum habet ; 
sed etiam pertinet ad eos, qui huic rei posthac incum- 
bent. Nostra enim via inveniendi scientias exsequat 
fere ingenia^, et non multum excellentiae eorum relin- 
quit : cum omnia per certissimas regulas et demonstra- 
tiones transigat. Itaque hsec nostra (ut sspe diximus) 
felicitatis cujusdam sunt potius quam iacultatis, et po- 
tins temporis partus ^ quam ingenii. Est enim certe 
casus aliquis non minus in cogitationibus humanis, 
quam in operibus et fsctis. 

cxxni. 

Itaque dicendum de nobis ipsis quod ille per jocum 
dixit, prsesertim cum tam bene rem secet : Fieri non 
potest ut idem sentiant^ qui aquam, et qui mnum bi^ 
bant^. At cseteri homines, tam veteres quam novi, 
liquorem biberunt crudum in scientiis, tanquam aquam, 
yel sponte ex intellectu manantem, vel per dialecti- 

^ Hob, aa we have before notie- there is aa much play for ability 

ed, has never followed from the now, and aa strong distinction 

growth of Physical Philosophy, between men's powers, aa em thero 

(Cf. supr. 1. loS.) Had an exact was. 

Method, such as Bacon seems to ^ Cf. supr. I. 7S. Also I. 97. 
have hoped for, been possible, this ^ The saying of Phibcrates about 

result might have taken place : but Demoeihenes. 
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cam, tanquam per rotas ex puteo hanstam. At nos 
liquorem bibimus et propinamus ex infinitis confectum 
uvis, iisque maturis et tempestivis, et per racemes 
quosdam collectis ac decerptis; subinde in torculari 
pressis, ac postremo in Tase fepnrgatis et clarificatis. 
Itaque nil mirum, si nobis cum aliis non conveniat. 



Occurret proculdubio et illud : nec metam aut sco- 
pum scientiaram a nobis ipsis (id quod in aliis repre- 
hendimus) yerum et optimum prsefixum esse. Esse 
enim contemplationem veritatis omni operam utilitate 
et magnitudine digniorem et celsiorem : longam yero 
istam et soUicitam moram in experientia et materia, et 
rerum particularium fluctibus, mentem veluti humo 
affigere, yel potius in Tartarom quoddam confusionis et 
perturbationis dejicere; atque ab abstracts sapientiae 
serenitate et tranquillitate (tanquam a statu multo di- 
yiniore ®) arcere et summoyere. Nos yero huic rationi 
libenter assentimur; et hoc ipsum, quod innuunt ao 
prsBoptant, preecipue atque ante omnia agimus. Etenim 
yemm exemplar mundi in intellectu humane funda- 
mus ; quale inyenitur, non quale cuipiam sua propria 
ratio dictayerit. Hoc autem perfici non potest, nisi 
fieu^ta mundi dissectione atque anatomia diligentissima. 
Modules yero ineptos mundorum et tanquam simiolas^, 

^ Hub is both PUtonic and Peri- ezodlent. A knowledge of Nature 

pated€. Cf. Arist. Eth. Nic. x. 7. is also a knowledge of Tnith. God 

The filos 6^^fnfTuAs was deecribeid is its Anthor ; and by studying the 
at a state undisturbed by moral Ideas of the Divine Mind" we 

storms or trials, in which man by attain to a conception of what is 

pure contemplation approached the true. Truth and Utility*' rather 

knowledge of things as they are, than ''Utility and Progress" (as 

not as they seem; and grew more Macaulay reads it) were Bacon's 

and more like to the IMvine Na- watchwords. Cf. supr. I. Si. 
tare, whose whole Being (accord- Buffooneries." The word ia 

ing to Aristotle) is contemplative, not Latin* 
Bacon's answer to this objection is 
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quas in philosophiis phantasise hominum extruxenint, 
omnino dissipandas edicimus. Sciant itaque homines, 
(id quod superius diximus) quantum intersit inter hu- 
manse mentis ulola et diyinae mentis ideas ^. Ilia enim 
nihil aliud sunt quam abstractiones ad placitum®: hae 
autem sunt vera signacula creatoris super creaturas, 
prout in materia per lineas veras et exquisitas impri- 
muntur et terminantur. Itaque ipsissimae res sunt (in 
hoc genere) Veritas et utilitas ; atque opera ipsa pluris 
iacienda sunt, quatenus sunt veritatis pignora, quam 
propter vitae commoda®. 

cxxv. 

Occurret fortasse et illud : nos tanquam actum 
agere ; atque antiques ipsos eandem, quam nos, viam 
tenuisse^^ Itaque verisimile putabit quispiam etiam 
nos, post tantum motum et molitionem, deventuros 
tandem ad aliquam ex illis philosophiis, quae apud anti- 
ques valuerunt. Nam et illos in meditationum snarum 
principiis vim et copiam magnam exemplorum et par- 
ticularium paravisse ; atque in commentaries, per locos 
et titulos, digessisse; atque inde philosophias suas et 
artes confecisse, et postea, re comperta, pronuntiasse ; 
et exempla ad fidem et docendi lumen sparsim addi- 
disse; sed particularium notas, et codicillos, ac com- 
mentaries sues in lucem edere, supervacuum et moles- 
tum putasse : ideoque fecisse, quod in sedificando fieri 
solet; nempe post sedificii structuram, machinas et 

^ Gf. rapr. I. ag. ledge of God's World. The qm- 

^ Gf. snpr. 1. 104. fulness, the " vite oommoday^' will 

^This passage defends Bacon follow naturally. 

firom any charge of utilitarianism. to xhis is met also above, 1. 104, 

Results of Physical Science must 105. 

be first sought, because they are Gf. also on this point Hallam's 

pledges of Truth — because they Lit. of Europe, part III. chap. iii. 

shew that we are gaining some know- § 45. 
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scftlas a coDspectu amovisse. Neque alitor factum 
6886 oredeie certe oportet. Venim nisi quis oninino 
oblituB faerit 6orum, quae snperius dicta sunt, huic 
objectioni (aut scrupulo potius) facile respondebit. 
Fonnam enim inquirendi 6t inveniendi apud antiques 
et ipsi prefitemur, et scripta eemm pne se ferunt. Ea 
autem nen alia fuit, quam ut ab exemplis quibusdam 
6t particularibus (additis netienibus cemmunibu8» et 
fortasse portione nennulla ex opinionibus receptis, quae 
maxime placuerunt) ad conclusienes maxime generates 
8iTe principia scientiarum advolarent ; ad quorum Tori- 
tatem immotam et fixam, conclusiones inferiores per 
media educerent ac probarent; ex quibus artem con- 
stituebant. Turn demum si nova particularia et ex- 
empla mota essent et adducta, quae placitis suis refra- 
garentur ; ilia aut per distinctiones, aut per regularum 
suarum explanationes, in ordinem subtiliter redigebant ; 
aut demum per exceptiones grosso modo summoye- 
bant : at rerum particularium non relragantium causas 
ad ilia principia sua laboriose et pertinaciter accommo- 
dabant Verum nec historia naturalis et experientia 
ilia erat, quam fuisse oportebat (longe certe abest), et 
ista adTolatio ad generalissima omnia perdidit. 



Occurret et illud; nos» propter inhibitionem quan- 



71 Thk is an ml against which found in the way in which Astrono- 

Baoon struggled hard. And even mers noticed the perturbations of 

now there is peril from the spirit Uranus — hcU whidi apparently mi- 

of System" — ^men find it so hard to litated against the Laws of Planeta- 

be honest : and when they hare ar- ry Motion. They did not explain 

rived at the rest and quiet of a defi- away the fact ; but sought its cause, 

site Law, the temptation to shut and so discovered Neptune. The 

their eyes against whatever seems induction that had taught men the 

oppoeed to it» is immense. Of the Law of Gravity was too strong to 

better way of regarding **excep- be overthrown by an apparent In- 

tions'' a veiy good instance is to be stantia in ocmtrarium." 
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dam pronuntiandi, et principia certa ponendi, donee 
per medics gradus ad generalissima rite perventum sit ; 
suspensionem quandam judicii tueri, atque ad dcaialep- 
siam rem deducere ^. Nos vero non acatalepsiamy sed 
eucatalepsiam meditamur et proponimus: sensui enim 
non derogamus» sed ministramus; et intellectum nou 
contemnimus, sed regimus. Atque melius est scire 
quantum opus sit, et tamen nos non penitus scire 
putare, quam penitus scire nos putare, et tamen nil 
eorum, quae opus est, scire ^. 

CXXVII. 

Etiam dubitabit quispiam potius quam objiciet; 
utrum nos de naturali tantum philosophia, an etiam 
de scientiis reliquis, logicis, ethicis, politicise secundum 
yiam nostram perficiendis, loquamur^^. At nos certe 



72 Cf. supr. I. 89. To this ob- 
jection an answer is to be found in 
such sayings of Bacon's as " If a 
man will begin with certainties, he 
shall end in doubts; but if he will 
be content to begin with doubts, he 
shall end in certainties." Acly. of 
L«>n"ng, p.51. 

7> In thisBacon must have had the 
c2pd&vria of Socrates before his eyes. 
See Apol. Socr.p.2i&c. The Know- 
ledge of our Ignorance is one of the 
chid* and best forms of Knowledge : 
and one which grows upon wise 
men : as we see in the case of Sir 
Isaac Newton, and his saying that 
" he felt like a child gathering peb- 
bles on the shore of an infinite 
ocean/' &c. 

74 What are the Ihnits of this Me-, 
thod ? As it is intended to be porely 
Instrumental, why should it not be 
applicable to all subjects of Human 
Knowledge? Not that Bacon would 
hare dreuned of superseding Reve- 
lation, as the Positivists would do. 



and declare that he wished to do : 
but that for all things which God 
has giwen Man to leaurn for himself, 
this Method is the best and surest. 
And though the Method now in use 
is not exactiy such as Bacon ex- 
pected, still his observations here 
are perfectiy just, and apply to it. 
We may discuss inductivdy Logic, 
as the Analysis of certain Intelkc- 
tual Phenomena : Ethics, as the 
study of our Moral Nature — (due 
regard being had to (jod's revealed 
will on certain Moral questions): 
Politics, as the study of tiie combi- 
nations of the CSvil and the Social 
Life. The first of these is now ra- 
ther Psychology, and (to a certain 
extent) Pathology, than Logic — and 
we need not fear any attempt to 
confuse Intellect with Brain, and so 
to introduce a materialist view of 
our Mental Powers; and perhaps 
no more legitimate sphere for Mo- 
dem Induction can be found than 
this. The Constitution of Man's 
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de universis hsec, quae dicta sunt, intelligimus : atqae 
qaemadmodum yulgaris logica, quse regit res per syllo- 
gismum, non tantum ad naturales, sed ad omnes scien- 
tias pertinet ; ita et nostra, quae procedit per inducHo- 
nem, omnia complectitur. Tarn enim historiam et 
tabulas inveniendi conficimus de ira, metu, et yerecun- 



InteUectual Nature is based on cer- 
tain almost invariable laws ; and the 
difierencea are usually those of de- 
gree» not of kind, and here the re- 
searches of Medicine and of Philo- 
sophy combine. 

For the second subject. Ethics, 
it is almost enough to refer to Bi- 
shop Butler's sermons; which are 
throughout a successful application 
of the Inductive principle. Upon 
this part of its application the Sta- 
tistics so diligently gathered during 
the last few years will have great 
effect; BO long as men keep from 
the error of trusting only to " Moral 
Averages." On this bear all records 
of crime» as well as all chronicles of 
virtuous and heroic deeds. At the 
same time, lest we should be tempt- 
ed to hUl into a Necessitarian view 
of Morals (than which nothing, 
can be more fieital to a good life, and 
moral improvement) we have the 
continual mystery of the Human 
Win before us. Who shall reduce 
its action to exact calculable rules ? 
Who shall affirm the amount and 
kind of motive required for even the 
selfsame act in two different per- 
sons. Experiment too is very diffi- 
cult in Morals ; and from the hid- 
den nature of each man's ''heart" — 
(by which, we take it, is meant the 
internal motive power causing Mo- 
ral Actions)— observation is almost 
as difficult. Still much may be 
done even here. And the Statistics 
mentioned above are a definite ex- 
pression of certun facts in our So- 



cial economy, and belong to an in- 
termediate position between Morals 
and Social Uoktruof, Nor is there 
any more ground for objecting to 
" Moral Averages" as in themselves 
levelling men ; than there would be 
for saying that the Statistics of the 
averages of life determined the 
time of any individual's death. The 
only question of any difficulty re- 
specting an Inductive treatment of 
Morals seems to be this — Does such 
a treatment mean that there are no 
a priori, i. e. no revealed principles 
of Moral guidance? It does not 
seem so at first sight : though, like 
all investigations into ''intermediate 
Axioms," or "Second Causes," it 
must have a tendency towards lead- 
ing men to rely on observation, and 
to forget the revealed Will of God. 
For Bacon's more expanded views 
on Morals see De Augm. Scient. 
Bk. vti. Cf. also supr. I. 80 ; and 
Hallam's Lit. of Europe, part III. 
chap. iii. § 67—75 ; also, Whewell 
on Induction, p. 77. 

For the third subject. Politics, we 
have the fieicts of History for the 
past, and observation for the pre- 
sent. A very difficult matter, though, 
it is to rectify our Political princi- 
ples : for nothing in this world is so 
full of error, or leads to so grave 
results as an attempt to draw out 
parallels in History, where the cases 
are apparentiy, and not really, ana- 
logous. See also Mill's Logic, Bk. 
VI. chap.ix. See Arnold's Thuc« 
vol. I. App. 
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dia, et similibus ; ac etiam de exemplis rerum civiliam: 
nec minus de motibus mentalibus memorise, composi-* 
tionis et divisionis, jadicii, et reliquoram, qaam de 
calido et fngido, aut luce, aut vegetatione, aut simili- 
bus. Sed tamen cum nostra ratio interpretandi^ post 
historiam prseparatam et ordinatam, non mentis tantam 
motus et discursus, (ut logica Yulgaris) sed et rerum 
naturam intueatur ; ita mentem regimus, ut ad rerum 
naturam se, aptis per omnia modis, applicare possit. 
Atque propterea multa et diversa in doctrina interpret 
tationis prsecipimus, quae ad subjecti, de quo inquirimus, 
qualitatem et conditionem, modum inveniendi nonnulla 
ex parte applicent. 

CXXVIII. 

At illud de nobis ne dubitare quidem fas sit; utrum 
nos philosophiam et artes et scientias, quibus utimur^ 
destruere et demoliri cupiamus : contra enim, earum et 
usum et cultum et honores libenter amplectimur. Ne- 
que enim uUo mode officimus, quin istse, quae invalu- 
erunt, et disputationes alant, et sermones omenta et ad 
professoria munera ac vits civilis compendia adbibean- 
tur et valeant ; denique tanquam numismata qusedam, 
consensu inter homines recipiantur^^. Quinetiam dg- 
nificamus aperte ea, quae nos adducimus, ad istas res 
non multum idonea futura ; cum ad Yulgi captum de- 
duci omnino non possint, nisi per effecta et opera tan- 
tum. At hoc ipsum, quod de affectu nostro et bona 
voluntate erga scientias receptas dicimus, quam Tere 
profiteamur, scripta nostra in publicum edita (praesertim 
libri De progressu sctenHarum) fidem faciant. Itaque 
id verbis amplius vincere non conabimur. Illud interim 
constanter et diserte monemus, his modis, qui in usu 

7* Cf, Pjrefooe. Also 8upr. I. 35. 
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sunt, nee magnos in scientiaram doctrinis et contem- 
platione progressus fieri, nec illas ad amplitudinem 
operum dednci posse. 



Snperest ut de finis excellentia pauca dicamus. Ea 
81 prios dicta fuissent, Totis similia Tideri potuissent : 
sed spe jam facta, et iniquis prsejudiciis sublatis, plus 
fortasse pendens habebunt. Quod si nos omnia perfe- 
cissemus et plane absolvissemus, nec alios in partem et 
consortium laborum subinde yocaremus ; etiam ab hu- 
jnsmedi verbis abstinuissemus, ne acciperentur in 
prsedicationem meriti nostri. Cum vero aliornm in- 
dustria acuenda sit, et animi excitandi atque accen- 
dendi; oonsentaneum est, ut qusedam hominibus in 
mentem redigamus. 

Prime itaque, yidetur inventorum nobilium intro- 
ductie inter actiones humanas longe primas partes 
tenere: id quod antiqua ssecula judicaverunt. Ea 
enim rerum iuTentoribus divines honores tribuerunt : 
iis autem, qui in rebus civilibus merebantur, (quales 
eiant urbium et imperierum conditores^ legislatores, 
patriarum a diutumis malis liberateres, tyrannidum 
debellateres, et his similes) hereum tantum honores 
decreverunt. Atque certe si quis ea recte conferat, 
justum hoc prisci sseculi judicium reperiet. Etenim 
inventorum beneficia ad universum genus humanum 
pertinere possunt; civilia ad certas tantummodo homi- 
num sedes : h«c etiam non ultra paucas states durant; 
ilia quasi perpetuis temporibus. Atque status emen- 
datio in civilibus non sine vi et perturbatione plerum* 
que procedit : at inventa beant, et beneficium deferunt 
absque alicujus injuria aut tristitia. 

Etiam inventa quasi novae creationes sunt, et divine- 
rum operum imitamenta, ut bene cecinit ille : 
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Primnm frugiferos foetus mortalibus aegris 
Didideront quondam pnestanti nomine Athene : 
£t RECREAVERUNT vitam, legesque rogarant.7« 

Atque videtur notatu dignum in Salomone; qnod 
cum imperio, auro, magnificentia operum, satellitio, fa- 
mulitio, classe insuper, et nominis claritate, ac summa 
hominum admiratione floreret; tamen nihil horum 
delegerit sibi ad gloriam, sed ita pronuntiaverit : 010- 
riam Dei esse^ celare rem; ghriam regis^ investigate 



Rursus (si placet) reputet quispiam, quantum intersit 
inter hominum yitam in excultissima quapiam EuropsB 
provincia, et in regione aliqua novae Indiae maxime fera 
et barbara : eas tantum difierre existimabit, ut merito 
hominem homini Deum esse^, non solum propter auxi- 
lium et beneficium, sed etiam per status comparatio- 
nem, recte did possit. Atque hoc non solum, non coe- 
lum, non corpora, sed artes prsestant. 

Bursus» vim et virtutem et consequentias rerum 
inventarum notare juvat ; quae non in aliis manifestius 
occurrunt, quam in illis tribus» quae antiquis incognitas, 
et quarum primordia, licet recentia, obscura et ingloria 
sunt: artis nimirum imprimendi, puWeris tormentarii, 
et acus nauticse. Hsec enim tria, rerum fistciem et sta- 
tum in orbe terrarum mutaverunt : primum, in re lite- 
raria; secxmdum, in re bellica; tertium, in navigatio- 
nibus; unde innumerae rerum mutationes sequutae 
sunt ; ut non imperium aliquod, non secta, non stella 

7^ Lucret.yi.i. In the original it Epist. z. 104. (al. 114.) Bacon has 

is ''Prime'' for "Primum/* and expanded the meaning of the saying 

"pnedaio" for ''pnestanti." (according to his wont) beyond its 

77 Prov. xzv. 2. original extent. See Zenobius, 

78 M Homo homini Dens, si suum Cent. i. 91. in Gaisford's Paroemio- 
offidum sdat." An Aphorism of graphi GrsBci, where the proverb is 
Csecilius Comicus apud Symmach. "A^eptmos MpJumv daiftamow. 
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majorem eiBcaciam et quasi influxum super res huma- 
nas exercuisse Tideatur, quam ista mechaoica exercue* 
runt. 

Prseterea non abs re fuerit, tria homiDum ambitionis 
genera et quasi gradus distinguere. Primum eorum, 
qui propriam potentiam in patria sua amplificare cupi- 
unt ; quod genus vulgare est et degener. Secundum 
eorum, qui patrise potentiam et imperium inter huma- 
num genus amplificare nituntur : illud plus certe habet 
dignitatis, cupiditatis baud minus. Quod si quis hu- 
mani generis ipsius potentiam et imperium in rerum 
universitatem instaurare et amplificare conetur ; ea 
proculdubio ambitio (si modo ita vocanda sit^) reliquis 
et sanior est et augustior. Hominis autem imperium 
in res in solis artibus et scientiis ponitur : naturse enim 
non imperatur, nisi parendo^. 

Prseterea, si unius alicujus particularis inventi utili-^ 
tas ita bomines affecerit, ut eum, qui genus humanum 
uniyersum beneficio aliquo devincire potuerit, homine 
majorem putaverint ; quanto Celsius videbitur, tale 
aliquid invenire, per quod alia omnia expedite inyeniri 
possint? Et tamen (ut yerum omnino dicamus) quem- 
admodum luci magnam habemus gratiam, quod per 
earn vias inire, artes exercere, legere, nos invicem 
dignoscere possimus, et nihilominus ipsa visio lucis res 
prsestantior est et pulchrior, quam multiplex ejus usus : 
ita certe ipsa contemplatio rerum, prout sunt, sine 
Buperstitione aut impostura, errore aut confusione, in 

^ Bacon ia perhaps right in allusion to the description of the 

douhting whether Ambition can qualities of a good general. lAvy, 

iairiy be stretched so as to include xxi. 4. " ingenium idem ad res di- 

this third head. Surely its object versissimas> parendum atque impe- 

must be in reality power for one- randum'* "He only conquers who 

•df." has learnt how to obey." 

» Cf. tapr. I. 3. This is an 
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se ipsa magis digna e8t» quam univenus inventorum 
fructus. 

Postremo, siquis depravationem scientiarum et ar* 
tium ad malitiam et luxuriam, et similia, objecerit ; id 
neminem moveat^^. lUud enim de omnibus inundanis 
bonis dici potest, ingenio, fortitudine, yiribus^ forma» 
divitiis, luce ipsa, et reliquis. Recuperet mode getiud 
bumanum jus suum in naturam, quod ei ex dotatione 
divina competit; et detur ei copia: usum vero recta 
ratio et sana religio gubemabit. 



Jam Yero tempus est, ut artem ipsam interpretandi 
naturam proponamus: in qua licet nos utilissima et 
verissima praecepisse arbitremur, tamen necessitatem 
ei absolutam (ac si absque ea nil agi possit) aut etiam 
perfectionem non attribuimus. Etenim in ea opinione 
sumus ; si justam naturae et experientiss bistoriam 
prsesto haberent homines, atque in ea sedulo versaren- 
tur; sibique duas res imperare possent ; 'unam, ut re- 
ceptas opiniones et notiones deponerent ; alteram, ut 
mentem a generalissimis et proximis ab ilb's ad tempus 
cohiberent ; fore ut etiam yi propria et genuina mentis, 
absque alia arte, in formam nostram interpretandi inci- 
dere possent. Est enim interpretatio verum et natu- 
rale opus mentis, demptis iis, quae obstant : sed tamen 
omnia certe per nostra prsecepta erunt magis in pro^ 
cinctu, et multo firmiora. 

Neque tamen illis nihil addi posse affirmamus : sed 
contra, nos, qui mentem respicimus, non tantum in fa- 
cultate propria, sed quatenus copulatur cum rebus, ar- 

^1 Thill is the ordinary topic of rayoBh hik rh iroXXoir avftfiahwti^ 

all cavillers. As Aristotle has fikd^f an avr&u' ifbti y&p rem 

noticed of it, Eth. Nic. I. iii. 3. ofrdoXovro hth n-Xovrov, ertftoi dir bi 

ToiovTtiv di Tiva vKdmiv "^^^ MptSap, 
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tern ioYeniendi cum inventis adolescere posse, statuere 
debemus®^. 



^ This passage has been wrongly 
given in translations. It simply 
means that ''toe, who regard the 
connection between the Mind and 
things, ought to allow the possibi- 
lity, nay, more, the probability, that 
as Knowledge grows, the Method 
of obtaining Knowledge will grow 
also.'* Cf. stipr. 1. 104. and Adv. 
of Learning, p. 189. (where he is 
speaking of Topics. " In these it 
holdeth, Ars inveniendi adolescit 
cam Inventis ; Sec,*' D. Stewait, 



Philosophy pf the Human Mind, 
Introd. II. § 3, quotes this passage, 
while speaking of the experience of 
each person being put into system : 
such method (i. e.) of science, that 
each successive generation may pro- 
fit by its predecessors, and advance 
steadily. This is now done in some 
subjects ; such (e. g.) as Mathema- 
tics, in which beginners now almost 
outstrip the whole knowledge of 
men a century ago. 



Digitized by 



LIBER SECUNDUS 



APHORISMOEUM' 

DE 

INTEKPKETATIONE NATTIKJ; 

SIVE 

DE REGNO HOMINIS. 



Aphorismus I^. 

Super datum corpus novam naturam, sive novas 
naturas generare et superinducere, opus et intentio est 



1 If the Aphorisms'' of the first 
Book were by do means " breves 
eaedemque sparss, nec methodo re- 
vincUe sententise/' (I. 86), still less 
are they such here : for in this Book 
they are long chapters. 

3 These Aphorisms are very ob- 
scure, and it is doubtful how fax 
their mun object, the discovery of 
Forms, is practicable. Bacon's lan- 
guage is not free from the techni- 
calities of the Schools, nor are his 
thoughts at all clear; nor do his 
illustrations carry us far towards 
the end he puts before himself. 
With all this, no one ought to im- 
derrate the value of these Chapters; 
for they are full of most useful mat- 
ter: and Bacon's accounts of Latent 
Process and Structure are excellent. 
The Morning Star, though it be- 



longs better to the dawn," is yet 
"last in the train of Night;" and 
we must expect obscurities. 

Even those who have not the pa- 
tience to read through the twenty- 
seven " Prerogatives among In- 
stances," ought to endeavour to 
make themsdves masters of these 
first twenty Aphorisms ; for they 
were intended by Bacon to illustrate 
and expand the statements made at 
the opening of the work, (Bk. I. 
I — 3» are clearly meant 

to give us a concise view (with an 
example) of the End and Method, 
for which he has been preparing us 
throughout Bk. 1. And no one who 
cares to understand Bacon's olijects 
and system can omit them. As to 
the objections that the end is quite 
unattainable, and that the Method 
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humanse potentiae^. Date autem naturae formam, sive 
differentiam Teram, sive naturam naturanteni, sive fon- 
tem emanationis (ista enim Tocabula habemus, quae ad 
indicationem rei proximo accedunt) invenire, opus et 
intentio est humanae scientiae^. Atque his operibus 
primariis subordinantur alia opera duo secundaria et 
inferioris notae ; priori, transformatio corporum concre- 
torum de alio in aliud, intra terminos possibiles ; poste- 
riori, invention in omni generatione et motu, latentis 
processus^ continuati ab efficiente manifesto, et materia 
manifesta, usque ad formam inditam ; et inventio simi- 
liter latentis schematismi^ corporum quiescentium, et 
non in motu. 



IB obsolete' — for the first, it is 
enough to say that if the end is un- 
attainable, stfll it was a noble theory 
of Knowledge and Power^^and that 
the means which he explains are 
constantly used to this day for the dis- 
covery of new Truths. AndtheMe- 
thody even if it were obsolete (which 
is not really the case), is the basis of all 
modem Method of Induction : and 
no Physical student ought to ignore 
the bold and dear statements which 
roused men to think for themselves 
on this matter, and led to the glori- 
ous developments of the genius of 
Newton and of Modem Chemis- 
try. As to the objection against 
Bacon's credulity and error in his 
Physical statements and questions, 
it is enough to quote as his apology 
the remarks of Seneca ; Veniet tem- 
pus^ quo ista quae nunc latent in lu- 
cem dies extrahat, et longioris levi 
diligentia: ad inquisitionem tanto- 
rum etas una non suffidt. Veniet 
tempus, quo posteri nostri tarn 
aperta nos nesciisse mirentur." Sen. 
Quaest. Nat. vii. 25. 

* The extent of Human Power is 
limited only by the condition of its 



being exercised in confonmty with 
the Laws of Nature, . (Herschd's 
Discourse) : but ''the generation of 
New Natures" seems to point to 
more than this. What Bacon meant 
may be well illustrated by reference 
to his New Atlantis, where '' the 
Brethren of Solomon's House" are 
engaged upon the search after such 
New Natures. I suppose the making 
of Bread would be a homely case, 
or of Gunpowder, or of many che- 
mical and medicinal combinations. 
And the prindple of Human Power 
seems to be the application of the 
Powers of Nature to the uses of 
Man. We must recollect that many 
of our most mighty discoveries of 
Power are not discoveries of New 
Natures, but applications; as the 
uses of Steam, or the discovery of 
the Electric Tdegraph. 

4 The end of Human Knowledge, 
the ** Discovery of Forms," is best 
discussed separatdy. See Aph. £. 

* For Latent Process, see infr. 

n. 6. 

^ For Latent Stracture, see infr. 

II. 7. 
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11. 

Quam infeliciter se habeat scientia huinana, quae in 
Tisu est, etiam ex illis liquet, quae vulgo asseruutur. 
Recte ponitur; Vere scire^ esse per causas scire'^. Etiam 



7 ^'EmiaraaOai ol6iitBa Srmf rrpf 
T mrifw MfuBa yivwrKtiv, f^w t6 
irpayfM. iartv, firi (K€ivov atria iari. 
Arist. Anal. Post. I. ii. These are 
tlie four Aristotelian dpxal — (i) the 
Materia], 7 vXi; or t6 vwoKfifupov, 
(a) The Formal, to W thm: {3) 
The Efficient, ^ dpx^ o^cy ^ Kisnfo-if : 
(4) The Final, rh ol wKa, Cf. Ar. 
Metaph. II. 3. For what is really 
meant by " cause" and " effect," 
and for the if^norance of Man as to 
the real nature of Antecedents and 
of their connection with their Con- 
sequents, see D. Stewart's Philoso- 
phy of the Human Mind, chap. i. 
\ 2, and note C on the same place. 

Of these four causes. Bacon con- 
siders that three are legitimate ob- 
jects for- study and for discovery 
of Truth; the fourth he regards as 
harmful. By the Material cause is 
meant the Material Elements or 
particles of which a body is com- 
posed. Investigation into this will 
be that of the Chemists when they 
seek for simple substances. TheTbr- 
mal cause is the principle or power, 
whatever it is, which makes each 
thing that is generated in the world 
keep within its own limits — as, e. g. 
it would be the " Form" that 
obliges a grain of wheat to expand 
into the stdk and ear of Wheat, and 
not of Barley. By the Eficient 
cause we usually mean all the lower 
motive causes (the will of God and 
the Formal Causes being regarded 
as the higher motives) — thus the 
hand of Uie sower, the soil, the 
dews, &c. would be efficient Causes 
of the growth of the grain of wheat. 
And the Final Cause is the same 



with the end for which a thing ex- 
ists. So multiplication of grain for 
the service and sustenance of man 
would be the final cause of Wheat. 
This last Cause is clearly snbjectivey 
and depends upon our conception of 
things, rather than on the nature of 
things themselves. It is in hct our 
notion of the Intentions of Nature 
'< plane ex natura hominis, potius 
quam universi." (I. 48.) And it 
seems clear that in general the study 
of Fmal Causes would tend to da- 
mage our seardi after Thith. TV> 
know the actual nature of a thin^, 
we must investigate it in and for 
itself, not for its results. For in- 
stance, we should never know the 
nature of Air, by contemplating the 
fact that it supports Mfe. At the 
same time these Final Causes are 
facts in the constitution of Nature; 
and if furly treated, may lead to 
much knowledge. And we find in 
the Adv. of Learning (p. 143 — 146) 
some very jnst observations on Rnal 
Causes, which throw great light on 
this condemnation of them. Bacon 
there attacks them solely when re- 
garded as parts of Physics, and al- 
lows that they may well be inquired 
and collected in ^' Metophfsique 
and so, though he considered the 
Atheistical Philosophy of Democri- 
lus more sound for Physical investi- 
gation than, the mixed Philosophies 
of AristoUe and Plato, yet he takes 
great care to acknowledge the truth 
and worth of Final Causes, and to 
protest against its being alleged (as 
it was doubtless then, and 'has been 
since,) that by reducing them to 
their proper position, he was call*- 
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Bon male constituuntur causae quatuor; materia, fonna, 
effioiens, et finis. At ex his causa finalis tantum abest 
ut prosit, ut etiam scientias corrumpat, nisi in hominis 
actionibus. Formae inyentio habetur pro desperata. 
Efficiens vero, et materia (quales quseruntur et recipi- 
untur, remotae scilicet, absque latenti processu ad for- 
mam) res perfunctorise sunt, et superficiales, et nihili 
fere ad scientiam yeram et activam. Neque tamen 
obliti sumus, nos superius^ notasse et correxisse erro- 
rem mentis humanae, in deferendo formis primas essen- 
dse^ Licet enim in natural nihil yere existat prseter 



ui|r in question or derogating from 
Divine Providence." He was rather 
^iiigbly confirming and exalting it." 
To say that Final Causes will not 
teach us the actual constitution of 
things, cannot be regarded as in 
any sense an attack on the Argu- 
ment from Design," on which wri- 
ters on ''the Religion of Nature" 
base so mudi. Having thus vindi- 
cated Bacon from the grave charge 
of altogether ejecting Final Causes, 
and of favouring Atheism, it only 
remains to be seen whether he is 
right in condemning their connec- 
tion with Physical Investigation. 
Here, I believe, the actual progress 
of Science would have led him to 
modify his judgment. " It must be 
allowed that apart from the charm 
which the Fmal Causes, or ends of 
things, lend to Nature, when they 
are satbfactorily perceived, (which 
is the moral use of them), there are 
some cases in which a consideration 
of them has conduced to actual dis- 
coveries in science." So in the 
famous case of Harvey's discovery 
of the circulation of the blood from 
the consideration of the Final 
Causes of the valves in the veins of 
the animal body. This modification 



of Bacon's view is connected, how- 
ever, with that lower view of the 
end and aim of Physical Science, 
which we are led to take, in conse- 
quence of the actual progress of 
Knowledge, and of our abandoning 
the search after Form. We are con- 
tent to affirm Ovdiw fimn^w iroi€i ^ 
<l>v<ns — and to use Nature's desire 
of an end, as a means for the dis- 
covery of Truth— just as the Moral 
Philosophers may fairly do with 
Moral TVuthfi. For discussion on 
this point, see Hallam's lit. of Eu- 
rope, part III. chap. iii. § 51. and 
D. Stewart's Phil, of the Human 
Mind, part II. ch. iv. vi. § i. where 
the subject is very judiciously treat- 
ed. And for the whole subject of 
the Knowledge of Causes, see D. 
Stewart, part II. ch. iv. § 1. 

8 " Superius," i. e. 1. 51, 65. Can 
the reading " formis primas essen- 
tise" be correct? Bacon refers to 
Platonic Ideas. 

9 « In natura," i. e. in the world 
outside Man — ^the Material World. 
Otherwise what would become of 
thought, sensation, &c. ? This is 
one of the passages which seem at 
first sight to favour the Materialist 
School. But it does not; for Bacon 
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corpora individua, edentia actus puros individuos ex 
lege ; in doctrinis tamen» ilia ipsa lex, ejusque inquisi- 
tio, et inyentio, atque explicatio, pro fundamento est 
tarn ad sciendum, quam ad operandum. Earn autem 
legemy ejuBc^xie paragraphos^^^ formarum nomine intelli- 
gimus; prsesertim cum hoc vocabulum invaluerit, et 
iamiliariter occurrat. 



Qui causam alicujus naturee (veluti albedinis, ant 
caloris) in certis tantum subjectis novit ; ejus scientia 
imperfecta est: et qui effectum super certas tantum 
materias (inter eas, quse sunt susceptibiles) inducere 
potest ; ejus potentia pariter imperfecta est^^. At qui 
efficientem et materialem causam tantummodo noyit, 
(quse causae fluxae sunt, et nihil aliud, quam vehicula et 
causae formam deferentes in aliquibus) is ad noYa in- 
venta, in materia aliquatenus simili, et praeparata, per- 
venire potest ; sed rerum terminos altius fixes non mo- 
vet. At qui formas novit, is naturae unitatem in mate- 
riis dissimillimis complectitur ; itaque quae adhuc facta 
non sunt, qualia nec naturae vicissitudines, neque ex- 
perimentales industriae, neque casus ipse, in actum un- 
quam perduxissent, neque cogitationem humanam sub- 
itura fuissent, detegere et producere potest. Quare 
ex formarum inventione sequitur contemplatio vera, et 
operatic libera 

evidently distinguisbes between Nor be tbe same thing. Perhaps the de- 
tura and Doctrina : and under the scription of the Form of Heat — ^the 
latter head will come conception. Modifications of the genus Mo- 
thought, &c. Mill in his Categories tion/' may be what is meant. Cf. 
takes the wider sense of the term infr. II. 20. 

Nature, and includes mental opera- This imperfect Knowledge and 

tions. (See Mill's Logic, Book I. Power might be termed Empiric, as 
chap.iii. § 15.) having no insight into the principle 

It is difficult to see what is or Law. 
meant by the Paragraphs'' of a This combination of Know- 

Law ; especially if Law and Form ledge and Action is ever present to 
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IV. 

Licet vise ad potentiam, atque ad scientiam huma- 
nam, conjunctissimse sint, et fere eaedem ; tamen prop- 
ter pemiciosam et inveteratam eonsuetudinem versandi 
in abstractiSy tatias omnino est ordiri et excitare scien- 
tias ab iis fundamentis, quae in ordine Bant ad partem 
activaniy atque ut ilia ipsa partem contemplativam sig- 
net et determinet^. Videndum itaque est ad aliquam 
naturam super corpus datum generandam et superindu- 
cendam, quale quis prseceptum, aut qualem quis direc- 
tionem, aut deductionem maxime optaret ; idque ser- 
mone simplici, et minime abstruso. 

Exempli gratia; si quis argento cupiat superinducere 
flavum colorem auri, aut augmentum ponderis, (servatis 
legibus materise) aut lapidi 'alicui non diaphano diapha- 
neitatem^ aut vitro tenacitatem, aut corpori alicui non 
Tegetabili Tegetationem; videndum (inquam) est, quale 
quis prseceptum, aut deductionem potissimum sibi dari 
exoptet. Atque prime, exoptabit aliquis proculdubio. 



Bacon's mind, as his great end. 
Cf. I. 3. 81. II. I. " One of the 
considrntions/' (says Playfair, En- 
cycl. Brit. Dissert, iii. p. 454,) 
which appear to have struck 
Bacon's mind most forcibly, was 
the vagueness and uncertainty of 
all the Physical speculations then 
existing, and the entire want of 
connection between the Sciences 
and the Arts. Though these two 
things are in thdr nature so closely 
allied, that the same Truth which is 
a principle in Science becomes a 
rule in Art; yet there was at that 
tnne hardly any practical improve- 
ment which had arisen from a theo- 
retic discovery. The natural alliance 
between the Knowledge and the 
Power of man seemed entirely in- 
terrupted." For Bacon's own hopes 



for Knowledge under this combina- 
tion, see infr. II. 31. Cf. also infr. 
II. 17. ad hn. 

18 This is in pity for man's feeble 
grasp of all but matters of action, 
and also in despair at man's love 
for baseless speculation. As meet- 
ing both difficulties he begins with 
precepts for Human Power, rather 
than with those for Knowledge ; 
although the two are most nearly 
connected, and though it would be 
more in accordance with his plan to 
begin with the discovery of Form. 
He cannot, however, resist the 
temptation of sketching out part of 
his conception of Form. Cf. also 
infr. II. 13. 17. and Appendix £. 
Bacon's language throughout this 
Aphorism is thoroughly Scholastic. 
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sibi monstrari aliquid hujusmodi, quod opere non irus- 
trety neque experimento fallat. Secundo, exoptabit 
quis aliquid sibi prsescribi, quod ipsum non astringat et 
coerceat ad media qusedam, et modos quosdam ope* 
randi particulares. Fortasse enim destitoetur, nec ha* 
bebit faeultatem, et commoditatem, talia media com* 
parandi et procurandi. Quod si sint et alia medim et 
alii modi (prseter illud prs^eptum) progigaendse talis 
naturae ; ea fortasse ex iis erunt, quae sunt in operantis 
potestate ; a quibus nibilominus per angustias preeoepti 
excludetur, nec fructum capiet. Tertio, optabit ali* 
quid sibi monstrari, quod non sit aequo difficile ac ills 
ipsa operatic de qua inquiritur^ sed propius acoedat ad 
praxin. 

Itaque de prsecepto vero et perfecto operandi pronun- 
tiatum erit tale ; Ut sit certum, liberumj et disponem^ 
sive in ordine ad actionem. Atqae hoc ipsum idem est 
cum inventione formae verae. Etenim forma naturae 
alicujus talis est, ut, ea posita, natuia data infallibiliter 
sequatur. Itaque adest perpetuo, quando natura ilia 
adest, atque earn universaliter affirmat, atque ineat 
omni. Eadem forma talis est, ut, ea amota, natura 
data infallibiliter fugiat. Itaque abest perpetuo, quando 
natura ilia abest, eamque perpetuo abnegat, atque inest 
solL Postremo, forma vera talis est, ut naturam datam 
ex fonte aliquo essentiae deducat, quae inest pluribus, 
et notior est naturae (ut loquuntur) quam ipsa forma. 
Itaque 4e axiomate vero et perfecto sciendi pronuntia- 
turn et praeceptum tale est ; ut inveniatur natura alia, 
qu(e dt cum naiura data oonvertibilis, et tamen sit limi- 
tatio natures notioris, instar generis veri. Ista autem 
duo pronuntiata, activum et contemplativum, res ea- 
dem sunt ; et quod in operando utilissimum^ id in sci- 
endo verissimum. 
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V. 



At praeceptum sive axioma de transformatioiie cor- 
poruiu duplicis est generis. Primum^^ intuetur corpus, 
ut turmam sire eonjugationem naturarum simplicium, 
ut in auro hseo conveniunt ; quod sit flayum ; quod sit 
pond^^osum, ad pondus tale ; quod sit malleabile, aut 
ductile^ ad extensionem talem ; quod non fiat vo- 
latile, nec deperdat de quanto suo per ignem; quod 
fluat fluore tali; quod separetur et solvatur modis 
talibtts: et similitw de ceteris naturis, quae in auro 
concurrunt. Itaque hujusmodi axioma rem deducit 
ex formis naturarum simplicium. Nam qui formas et 
modos novit superindueendi flavi, ponderis, ductilis^ 
fixiy fluoriSy 8olutionum, et sic de reliquis, et eorum 
gradationes et modos ; videbit et curabit, ut ista con- 
jungi possint in aliquo corpore, unde sequatur transfor* 
matio in aurum. Atque hoc genus operandi pertinet 
ad actionem primariam. Eiadem enim est ratio gene- 
randi naturam uuam aliquam simplicem, et plures; 
nisi quod arctetur magis et restringatur homo in ope- 
rando, si plures requirantur, propter difficultatem tot 
naturas coadunandi ; quae ncm facile conveniunt, nisi 
per vias naturae tritas et ordinarias. Utcunque tamen 
dicendum est, quod iste modus operandi (qui naturas 
intuetur simplices, licet in corpore concrete) procedat 
ex lis, quae in natura sunt constantia, et aetema, et 
catholica, et latas praebeat potentiae humanae vias, 
quales (ut nunc sunt res) cogitatio humana vix capere 
aut repraesentare possit. 

14 Bacon liardly means here sim- these would be either (i) the repro- 
"ple dements, but simple quaUtieij duction of known things, as, e. g., 
so that it does not refer to the Ana- when we obtain Water by oombin- 
lyses of Chemistry. He seems to ing Oxygen and Hydrogen ; or (a) 
think that a knowledge of these the obtaining new combinations by 
^rople qualities, if added to a know- synthesis, as when men made Bell- 
ledge of Forms, will enable him to metal, 
produce particular Natures ; and 
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At secundum genus axiomatis^^ (quod a kUentis pr(h 
cesms inventione pendet) non per naturas simplices 
procedit, sed per concreta corpora, quemadmodum in 
natura inveniuntur, cursu ordinario. Exempli gratia ; 
in casu ubi fit inquisitio, ex quibus initiis, et quo mode, 
et quo processu, aurum, aut aliud quodvis metallum, 
aut lapis generetur, a primis menstruis, aut rudimentis 
suis, usque ad mineram perfectam : aut similiter, quo 
processu herbal generentur, a primis concretionibus 
succorum in terra, aut a seminibus, usque ad plan tarn 
formatam, cum universa ilia successione motus, et 
diversis et continuatis naturae nixibus; similiter, de 
generatione ordinatim explicata animalium, ab initu 
ad partum ; et similiter de corporibus aliis. 

Enimvero neque ad generationes corporum tantum 
fipectat hsec inquisitio, sed etiam ad alios motus et 
opificia naturae. Exempli gratia; in casu ubi fit 
inquisitio de universa serie et continuatis actionibus 
alimentandi, a prima receptione alimenti ad assimi- 
lationem perfectam ; aut similiter de motu volun- 
tario in animalibus, a prima impressione imaginatio- 
nis, et continuatis nixibus spiritus, usque ad flexiones 
et motus artuum ; aut de explicate motu linguae, 
et labiorum, et instrumentorum reliquorum, usque 
ad editionem vocum articulatarum. Nam haec quo- 
que spectant ad naturas concretas, sive collegiatas, et 
in fabrica; et intuentur veluti consuetudines naturae 

16 The second kind of Transfor- This part of Physical investigation, 

mation (stripping it of useless and obscurely as it is here stated, has 

strange language) is simply an in- proved the basis of much modem 

vestigation into divers processes of Medical knowledge and skiU, as 

growth — registration of &cts of may be seen from Haller's Physw 

progress. Not, however, identical ology. Though Bacon here again 

with Latent Process (as Bacon ex- shews that he hopes too much, and 

plains), because it has nothing to has set man's Power too high ; still 

do with the discovery of Form. It we cannot but admire his grasp of 

concerns itself solely with concrete things, and his prophetic gkmoe. 
bodies, as they are found in Nature. 
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particulares et speciales, non leges fundamentales at 
communes, quae eonstituunt formas. Veruntamen om- 
nino iatendum est, rationem istam videri expeditiorem, 
et magis sitam in propinquo ; et spem injicere magis, 
quam illam primariam. 

At pars operativa similiter, quae huic parti contem- 
plativse respondet, operationem extendit et promoTet 
ab iis, qase ordinario in natura inveniuntur, ad qusedam 
proxima^^, aut a proximis non admodum remota ; sed 
altiores et radicales operationes super naturam pendent 
utique ab axiomatibus primariis. Quinetiam ubi non 
datur homini fiEtcultas operandi, sed tantum sciendi, ut 
in ccelestibus, (neque enim conceditur homini operari 
in ccelestia, aut ea immutare aut transformare) tamen 
inquisitio lacti ipsius, sive veritatis rei, non . minus 
quam cognitio causarum et consensuimi, ad primaria 
ilia et catholica axiomata de naturis simplicibus (veluti 
de natura rotationis spontanese^^^ attractionis sive vir- 
tutis magneticse, et aliorum complurium, quae magis 
communia sunt, quam ipsa ccelestia) refertur. Neque 



10 This generation of ''qusedam 
proxima,*' of new natures near akin 
to those we akeady have got, by 
carefiil imitation of the processes of 
Nature, is not an impossibility. 

17 One is tempted to put down 
Bacon's attachment to this doctrine 
of Spontaneous Rotation, and his 
declaration that the question as to 
the centre of the system of which 
the earth is a member cannot be 
solved, till Spontaneous Rotation is 
fully understood, as a specimen of 
his own subjection to one of those 
" Idola Theatri," against which he 
had inveighed so justly and so elo- 
quently in the first Book. Bacon 
definitely condenms the Ck)pemican 
system in the Fourth Book of the 



De Augm. Scient. : as also is the 
case in II. 36, where he discusses 
more at length the nature of Spon- 
taneous Rotation. (Cf. also infr. 
II. 48. motus 17.) We must still, 
in fairness, recollect, however ab- 
surd his views may seem to us on 
this point, they were almost uni- 
versally receiv^ in his days; and 
that, on the contrary, the Copemi- 
can system was as yet a mere Hy- 
pothesis, supported by no recom- 
mendations, except that of its sim- 
plicity — the law and principle of the 
thing, which settled the question 
for ever, were not revealed till 
Newton had discovered the Law of 
Gravity. 
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enim speret aliquis tenninare quaestiouem, utmm io 
motu diumo revera terra aut coelum rotet ; nisi natu** 
ram rotatioDis spontaneae priua comprehenderit. 

VI. 

Latens autem processus^^ de quo loqiiimur, longe 
alia res est, quam animis hominum (qualiter nunc ob- 
sidentur) facile possit concurrere. Neque enim intel- 
ligimus mensuras quasdam, aut signa, aut scalas pro- 
cessus, in corporibus spectabiles ; sed plane processum 
continuatum, qui maxima ex parte sensum fugit. 

Exempli gratia; in omni generatione et transfor- 
matione corporum inquirendum, quid deperdatur et 
evolet, quid maneat, quid accedat ; quid dilatetur, quid 
contrahatur; quid uniatur, quid separetur; quid con- 
tinuetur, quid abscindatur; quid impellat, quid im- 
pediat; quid dominetur, quid succumbat; et alia 
complura. 

Neque hie rursus hsec tantum in generatione aut 
transformatione corporum quaerenda sunt; sed et in 



18 Latent Process is the secret 
and invisible process by whicb sen- 
sible changes are brought about, 
and seems, in Bacon's acceptation, 
to involve the principle mnce called 
the Law of Continuity, according to 
which no change, however small, 
can be effected but in time. To 
know the relation between the time 
and the change effected in it, would 
be to have a perfect knowledge of 
the Latent Process." Pla^air's 
Encyd. Brit. vol. L Dissert, iii. 
p. 459. In Bacon's account of the 
Process of Nature, we see the germ 
of the Calculus, in which he evi- 
dently would have rejoiced. See 
Price on the Infinitesimal Calculus, 
vol. I. part. IL chap. iz. (Cf. also 
infr. n. 8 ad fin.) Bacon's hopes 



of reaching things not perceptible 
to the senses under ordinary cir- 
cumstances, have been realised theo- 
retically by the grand principles of 
the Calculus, and practically to a 
great extent by the discoveiy of the 
Microscope. The " p&c minima, aut 
saltern per ilia, quae sunt minora 
quam ut sensum feriant" <^ this 
Aphorism, is language quite fit for 
the Calculus. This remaric holds, 
too, of Latrat Structure. But by 
all we discover, we only learn the 
deep trutii of Bacon's Aphorism 
(L 10): "Subtilitas Naturae subti- 
htatem sensus roultis paribus su- 
perat." Nor can tife and extension 
of knowledge teach man any other 
lesson. 



Digitized by 



LIB. 11. 6,7. 14S 

omnibns aliis alterationibus et motibus similiter in- 
quirendum, quid antecedat, quid succedat ; quid sit 
incitatius, quid remissius : quid motum praebeat, quid 
regat; et hujusmodi. Ista vero omnia scientiis (quae 
nunc pinguissima Minerva, et prorsus inhabili, contex- 
untur) incognita sunt et intacta. Cum enim omnis 
actio naturalis per minima transigatur, aut saltern per 
ilia, quae sunt minora, quam ut sensum feriant ; nemo 
se naturam regere aut vertere posse speret, nisi ilia de- 
bito mode comprehenderit et notaverit. 

VIL 

Similiter, inquisitio et inventio latentis schematismi 
in corporibus res nova est ; non minus quam inventio 



1* '<The Latent Structure is that 
invisible structure of bodies, on 
which so many of their properties 
depend." A good iUustration of 
tbiB process of investigation is to be 
found in Crystallography, or in mi- 
croscopic treatment of substances 
like the Blood, stalks of herbs, &o. 
One would hardly agree, however, 
with Bacon in regarding Distilla- 
tion as a part of this Investigation ; 
it would rather seem to belong to 
Chemistry, whose objects, Herschel 
kyt it down (Disc on Nat. Phil. 
§ 33a) are, the Laws which con- 
cern the intimate constitution of 
bo^ee, not as respects their Slnic- 
twre or the manner in which their 
parts are put together, but as re- 
gards the materinU or ingredients of 
which those parts are composed." 
In this part of physical study also 
Bacon seems to have hoped for far 
more than we can hope to attain 
to. In the example given below 
his language is most scholastic : — 
'<spMtU8," ''essentia tangibilis," 
Aec. and he seems to believe that 
there is a hope of oar reaching a 



solution of the problem of life by 
means of the study of Structure. 
Perhaps Mr. Mill's illustrations of 
his Method of Agreement and Dif- 
ference will give us a good instance 
of what Bacon means by the disco- 
very, and application of our know- 
ledge, of Latent Structure, (Logic ; 
III. chap. viii. §1.) where he refers 
to the production of Quartz Crjrstals 
by keeping a phial filled with water 
charged with siliceous particles un- 
disturbed for several years ; and 
better still would be his illustration 
of Sir James Hall's production of 
artificial marble, by the cooling of 
its materials from fiisbn under im- 
mense pressure. These would be 
applications of Latent Process to the 
Latent Structure. For we most 
first have analysed the components, 
&c. of quartz crystal, or marble, and 
then have applied that knowledge, 
together with an imitation of the 
Process of Nature, to the creating 
of the Latent Structure. The ope- 
rations are not unlike some of those 
sketched out in the New Atlantis. 
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latentis processus et fonnse. Versamur enim plane ad- 
hue in atriis naturae, neque ad iuteriora paramus aditum. 
At nemo corpus datum nova natura dotare, vel in no- 
vum corpus feliciter et apposite transmutare potest, 
nisi corporis alterandi aut transformandi bonam habu- 
erit notitiam. In modes enim vanos incurret, aut sal- 
tern difSciles et perversos, nec pro corporis natura, in 
quod operatur. Itaque ad hoc etiam via plane est 
aperienda et munienda. 

Atque in anatomia corporum organicorum (qualia 
sunt hominis, et animalium) opera sane recte et utiliter 
insumitur, et videtur res subtilis, et scrutinium naturae 
bonum. At hoc genus anatomise spectabile est, et 
sensui subjectum, et in corporibus tantum organicis 
locum habet. Verum hoc ipsum obvium quiddam est, 
et in promptu situm, prse anatomia vera schematismi 
latenthin corporibus, quae habentur pro similaribus; prse- 
sertim in rebus specificatis, et earum partibus, ut ferri, 
lapidis ; et partibus similaribus plantse, animalis, veluti 
radicis, folii, fioris, camis, sanguinis, ossis, &c. At 
etiam in hoc genere non prorsus cessavit industria hu- 
mana ; hoc ipsum enim innuit separatio corporum simi- 
larium per distillationes, et alios solutionum modes, ut 
dissimilaritas compositi per congregationem partium 
homogenearum appareat. Quod etiam ex usu est, et 
facit ad id quod quserimus ; licet ssepius res fallax sit ; 
quia complures naturae separationi imputantur et attri- 
buuntur, ac si prius substitissent in composite; quas 
revera ignis et calor, et alii modi apertionum de novo 
indunt, et superinducunt ^. Sed et haec quoque parva 

30 Of the application of Fire arts of life, than way other means- 
enough Cannot be said in praise. The ancient fable of Prometheus 
It has done more to aid the discove- comes into our mind. A good in- 
ries of chemistry, and to better the stance of this " de novo indunt et 
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pars est operis, ad inveniendum scliematismum verum 
in eomposito ; qui schematismus res est longe subtilior, 
et accuratior, et ab operibus ignis potius confunditur 
quam eruitur et elucescit. 

Itaque facienda est corporum separatio et solutio; 
non per ignem certe, sed per rationem et inductionem 
veram, cum experiments auxiliaribus ; et per eompa- 
rationem ad alia corpora, et reductionem ad naturas 
simplices, et earum formas, quae in eomposito conve- 
niunt et complicantur ; et transeundum plane a Vul- 
cano ad Minervam, si in animo sit veras corporum tex- 
turas et schematismos (undo omnis occulta atque (ut 
vocant) specifica proprietas et virtus in rebus pendet, 
undo etiam omnis potentis alterationis et transformatio- 
nis norma educitur) in lucem protrahere. 

Exempli gratia ; inquirendum, quid sit in omni cor- 
pore spiritus, quid essentia tangibilis; atque ille ipse 
spiritus, utrum sit copiosus et turgeat, an jejunus et 
paucus ; tenuis, aut crassior ; magis aereus, aut igneus ; 
acris, aut deses ; exilis, aut robustus ; in progressu, aut 
in regressu; abscissus, aut continuatus; consentiens 
cum externis et ambientibus, aut dissentiens ; &c. Et 
similiter, essentia tangibilis, (quae non pauciores recipit 
differentias, quam spiritus) atque ejus villi, et fibrse, et 
omnimoda textura. Rursus autem coUocatio spiritus 
per corpoream molem, ej usque pori, meatus, vense, et 
cellulae, et rudimenta, sive tentamenta corporis orga- 
nici, sub eandem inquisitionem cadunt. Sed et in his 

superinducunt" would be the belief there is ground for caution, yet 

in the imaginary substance ** Phlo- Bacon's condemnation of the use of 

giston/' wMch was supposed to be Fire and Heat is wrong. They are 

absolutely light, and to pass off instruments for experiment of the 

from Iron, when fused ; whereas in highest value : though, like all in- 

reality the increase of weight to the struments, they have their faults. 

Iron arises from the absorption of and require careful correction. 
Oxygen from the air. So dthough 
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quoque, atque adeo in omni htentis schemaiismi inven- 
tione, lux vera et clara ab.axiomatibus primariis im- 
mittitur, quae certe caligioem omnem et subtilitatem 
discutit. 

VIII- 

Neque propterea res deducetur ad atomum qu« 
praesupponit yacuum, et materiam non fluxam, (quorum 
utrumque falsum est) sed ad particulas veras^ quales 
inveniuntur. Neque rursus est, quod exhorreat quis- 
piam istam subtilitatem, ut inexplicabilem ; sed con- 
tra, quo magis vergit inquisitio ad naturas simpHces, eo 
magis omnia erunt sita in piano et perspicuo ; translate 
negotio a multiplici in simplex ; et ab incommensura- 
bili ad commensurabile ; et a surdo ad computabile; 
et ab infinite et vago ad definitum et eertum ; ut fit in 
elementis literarum, et tonis concentuum. Optime 
autem cedit inquisitio naturalis^ quando physicum 
terminatur in mathematico^. At rursus multitudi- 



3^ A distinction must be drawn 
between the Epicurean similar A- 
toms, and the ** Particles" of which 
all natural bodies are composed. 
See Herschel's Discourse on Nat. 
Phil. § 339—343- 

The Epicurean Atom was an al- 
most abstract conception, and was 
not based on far-extended physical 
knowledge, as is the Atomic Theo- 
ry" of Dalton. See Encycl. Metr. 
Article Chemistry, § ii6. See the 
subject historically and philosophi- 
cally discussed in Dr. Daubeny's 

Introduction to the Atomic The- 
ory." 

As to the Vacuum which Bacon 
supposed impossible, see his state- 
ments, supr. I. 66. (ad fin.) By 

Materia non fluxa," he doubtless 
refers to the dogma of the Eternity 
of Matter," a part of the Atheistic 



System of Cosmogony. 

^ Of the exact meaning of this 
paragraph there is some doubt. One 
rendering is, " when a Physical Dis- 
covery is converted into a Mathe- 
matical Theorem:" as (I suppose 
it is meant) when Kepler's Laws 
were Mathematically stated. Per- 
haps the illustration of Optics, in 
which certainty is quite obtained 
by substitution of certain formulae 
for Physical facts (after due investi- 
gation of Instances), will throw light 
upon the case. Or the Mathemati- 
cal investigation of Central Forces, 
based on Physical experience, and 
embracing both results not known 
in Nature, and the simplest expres- 
sion of all the Laws which Phy- 
sical Phenomena follow, would be a 
case in point. Cf. supr. 1. 96. 
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nem ant fractiones nemo reformidet. In rebm enim, 
qnse per numeros transigantur, tatn fkcile quis posuerit 
ant cogitayerit millenarium, quam rnium ; aut millesi- 
mam partem unius, quam unum integrum. 

IX. 

Ex duobtts generibtts axiomatum, quee snperius posita 
sunt, oritur vera divisio philosophise, et scientiarum; 
translatis vocabulis receptis (quae ad indicationem rei 
proximo accedunt) ad senium nostrum. Videlicet, ut 
inquisitio formwrum^ quae sunt (ratione certe, et sua 
lege) tttemn et immobiles, constituat metapkt/sicam^ ; 
inquisitio vero eficientis, et materitEy et kUentis proces- 
sus^ et latentis schematismiy (quae omnia cnrsum naturae 
communem et ordinarium, non leges fundamentales et 



» Gf. De Avgm. Scient III. ch. 
iv.— >vi. Adv. of Learning, p. 135 — 
143. There he includes the invee- 
tigation of Final Cautes under Me- 
taphysics. Here he abandons these, 
and seems to limit it to the disco- 
very of Form. This is, as he says, 
^ using the word Metap^sique in a 
different sense from that that is re- 
ceived.*' (For Bacon prefers, " per- 
pmgato nomine," to retain old terms 
with new meanings, before coining 
new Tenns as Aristotle did. It is 
a choice of evils : but modem science 
inclines to the use of new nomen- 
datnres.) He places his Metaphfii- 
que next the Vertical point of know- 
ledge— L e. next the " Opus quod 
operator deus a prindpio usque ad 
finem" — the summmy law </ Na- 
ture, as to which he doubts whether 
man can ever attain to it. Modem 
Philoeophy has not ratified Bacon's 
uae of the Term ; for it has ruled the 
discovery of causae causantes" to 
be impoesible ; and so considers his 
MetiqfhfMique as useless. The word, 
however, is still in constant use. 



The AncientB meant by it the con- 
temi^ation of the absolute un- 
changeable causes of things (rov 
Sms, § Modem writers use it 
somewhat vaguely. Perhaps in its 
widest usage it may even include 
Mathematics, as wdU as its more 
proper subjects, via. speculations 
as to Time and Space, entity and 
nen-«ntity, &c and all the phe- 
nomena of Psychology. In this 
broad sense the Term will, in fad, 
include all troths except those im- 
mediately dependent on the senses, 
those taught us by God's Revela- 
tion, and those handed down by 
historic record. But, ordinarily. Ma- 
thematics are marked off, because 
of their vast and distinct import- 
ance. 

Phyaics will be the investigation 
of all truths of sensible appreda^ 
tion, with a view to the disooveiy of 
their general Laws. So Newton's 
Prindpia would be physkal: and 
so would the Mixed Mathematics 
generally be. Gf. Mill's Lqgic, I. 
viii. 

L 2 
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ffiternas respiciunt) constituat pht/sicam ; atque his 
subordinentur similiter practicse duae ; pkysicce medup- 
nica; metaphysicte (perpurgato nomine) magia^^ propter 
latas ejus vias^ et majus imperium in naturam. 

X. 

Posito itaque doctrinse scopo, pergendum ad prse- 
cepta ; idque ordine minime perverso, aut perturbato. 
Atque indicia de interpretatione naturce complectuntur 
partes in genere duas^; primam, de educendis aut 
excitandis axiomatibus ab experientia; secundam, de 
deducendis aut derivandis experimentis novis ab axio- 
matibus. Prior autem trifariam dividitur; in tres 

(connected with it) the neglect of 
the fact, that the genius of man act- 
ing inductively may and does over- 
leap the steps of Method ; and arrives 
honestly at some great truth by a 
short road, as was the case with Dal- 
ton's Atomic Theory, and with the 
discoveries of a great part of Mixed 
Mathematics. 

For the Deductive side of Me- 
thod (in its modem sense), and its 
great value, see Mill's Logic, Bk. 
III. chap. xiii. § 7. " Deduction," 
he says, ''is the great scientific 
work of the present and of future 
ages." And again, " A Revolution 
is peaceably and progressively ef- 
fecting itself in Philosophy, the re- 
verse of that to which Bacon has 
attached his name. That great man 
changed the Method of the Sciences 
from Deductive to Experimental, 
and it is now rapidly reverting from 
Experimental to Deductive." This 
is partiy true, and Bacon seems to* 
have expected it : but Mill's love for 
Deduction has led him to a narrow- 
ing of the field of Science. There 
is still scope for countless Induc- 
tions. Cf. Whewell on Induction, 
P-75- 



^ The Moycta which Bacon thus 
wished to retain has vanished with 
the discussion of Forms; and we 
hear of no kind of Magic in Mo- 
dem Philosophy. For Bacon's 
meaning cf. Adv. of Learning, p. 
149, 150, where he notes it as defi- 
cient, and characterises it as " that 
great liberty and latitude of opera- 
tion which dependeth upon the 
knowledge of forms,'* He believed 
that as soon as men had discovered 
the Forms of things, they would be 
able to apply that knowledge to the 
most marvdlous effect : and to pro- 
duce results infinitely fEurther be- 
yond the ordinary expectations of 
men, than even the tricks of the 
Magicians of his day were. Cf. 
also the Magical Instances, infr. II. 

61- 

2ft Bacon's critics often forget this 
division of " Method" into the Induc- 
tive, and the Deductive. He never 
carried out the latter, leaving it as a 
duty to be performed by posterity. 
The charges against bis Method 
which seem to be substantiated are 
those to which Coleridge (The 
Friend, vol. III. Essay 9) refers — 
the want of sufficient prominence 
given to the Mental Initiative, and 
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nempe ministrationes ; ministrationem ad sensum ; mi- 
nistrationem ad memoriam ; et ministrationem ad men- 
tem, sive rationem. 

Primo enim paranda est historic naturalis et espeH" 
mentalisy suflSciens et bona; quod fundamentum rei 
est: neque enim fingendum, aut excogitandum, sed 
inveniendum, quid natura faciat, aut ferat ^. 

Historia vero naturalis et ea^erimentalis tarn varia 
est et sparsa, ut intellectum confundat et disgreget, 
nisi sistatur et compareat ordine idoneo. Itaque for- 
mandae sunt talmUs'^j et co-ordinationes instantiarumy 
tali modo et instructione, ut in eas] agere possit intel- 
lectus. 

Id quoque licet flat, tamen intellectus sibi permis^ 
8US, et sponte movens, incompetens est et inhabilis ad 
opificium axiomatum, nisi regatur et muniatur. Itaque 
tertio, adhibenda est inductio legitima et vera, quse 
ipsa clavis est interpretationis. Incipiendum autem est 
a fine, et retro pergendum ad reliqua. 

XT. 

Inquisitio formarum sic procedit^^; super naturam 



^ This desire for a Historia Na- 
iuraUs is probably the cause of bis 
attaching a Paraseeue as a kind of 
specimen to his first Edition. (Lon- 
don, 1630.) 

37 Of a first sketch of Tables, we 
had an example in the Sylva Sylva- 
nim, ''a Natural History in ten 
centuries" — a work without order 
or digestion, and not really fit to be 
called Tables," for Bacon intend- 
ed by it to "represent a know- 
ledge broken," so to "invite men 
to inquire &rther." See Rawley's 
Pre&ce to the Sylv. Sylv. " I have 
heard his lordship say that one 
great reason why he would not put 



these particulars into any exact me- 
thod (though he that looketh atten- 
tively into them shall find that they 
have a secret order) was, because 
he conceived that other men would 
now think that they could do the 
like, and so go on with a farther 
collection; which, if the Method 
had been exact, many would have 
despaired to attain by imitation." 
Perhaps the brief Table in the next 
Aphorism is a fairer specimen, 
though even there the instances 
follow no order ; still they are con- 
nected with one definite subject. 

* From Aph. ii-ao we have a 
particular illustration of the method 
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datam prime facienda est eomparentia^ ad inteUectum 
omnium instantiarum notarum, quae in eadem natuia 
conveniunt, per materias licet dissimillimas. Atqiie 
liujusmodi collectio &cienda est historice, absque con- 
templatione prsefestina, aut snbtilitate aliqna majore. 
Exempli gratia ; in inquisitione de forma calidi. 

InstantuB convenientes in natura calidi. 

1. Radii solis, prsesertim sestate et meridie. 

2. Radii solis reflexi et constipati, ut inter montes» aut 
per parietes, et maxime omnium in speeulis com- 
burentibus. 

8. Meteora ignita. 

4. Fulmina comburentia« 

5. Eructationes flammarum ex cavis montium, &c. 

6. Flamma omnia. 

7. Ignita solida. 

8« Balnea oalida naturalia. 



of Discovery of Forms — ^using the 
example of Heat. It is a striking 
part of the work; it shews how 
much Bacon could make of his 
materials. Many of his instances 
are wrong, but many are pains- 
taking and judicious ; and, though 
his "Vindemiatio Prima" is any- 
thing but a Form (as he defines it)> 
and Bacon seems aware of this, in 
adding the adjective Prtmo, still it 
is to this day one of the theories 
as to the Nature of Heat. The 
37 Instances in this Aphorism are 
in no order — Collectio faciend* 
historice;" — some are only sub- 
divisions of others (as, e. g. 5 and 
6, 8^ 9 and 14, &c.) ; and Ba- 
con was ignorant of two sources 
of Heat given by Herschel, as tiie 
most violent of all (Discourse on 
Nat. Phil. § 348). vix. (i) Combus- 
tion of Oxygen and Hydrogen in 



the exact proportion required for 
the production of Water; and (3) 
the discharge of a copious and con- 
tinued current of Electricity through 
a small conductor. The ''Absque 
contemplatione pr»festina" is in 
strict accord w^tii his Method, but 
looks very like the entire refusal of 
Coleridge's ''Mental Initiative/' 
The questbn suggests itself, what 
right have we to assume even so 
much knowledge of Heat as to be 
able to gather all these Instances ? 
I suppose Nature answers this dif- 
ficulty for Bacon, roughly; and 
the progress of knowle^ enables 
us to correct errors &o. For a 
good modem discussion of Heat» 
see Herschel's Discourse, chap. V. 
(* 344-3<53.) 

^ ComparefUia — a presentation 
in company — an arranged gather- 
ing. 
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9. Liquida ferventia, aut calefisu^ta. 

10. Vapores et fiimi ferventes, atque aer ipse, qui for- 
tisBimum et furentem suscipit calorem, si conclu- 
datur ; ut in reverberatoriis**. 

11. Tempestates aliquse sudse per ipsam constitutioDem 
aeris, non habita ratione temporis anni. 

13. Aer conclueus et subterraneus in eavernis nonnul- 
lis, praesertim hyeme. 

IS. Omnia yillosa, ut lana, pelles animalium, et plu- 
magines, habent nonnihil teporis. 

14. Corpora omnia, tam solida, quam liquida, et tarn 
densa, quam tenuia, (qualis est ipse aer) igni ad 
tempus approximata. 

15. Scintillse ex silice et ohalybe per fortem percus* 
sionem. 

16. Omne corpus fortiter attritum, ut lapis, lignum, 
pannus, &o. adeo ut temones, et axes rotarum, 
aliquando flammam eoncipiant; et mos excitandi 
ignis apud Indos occidentales fuerit per attri- 
tionem. 

17. Herbse virides et humidse simul eonclusae et con- 
trusae, ut rosse, pisae in eorbibus; adeo ut foenum, 
si repositum fuerit madidum, ssepe coneipiat flam- 
mam* 

18. Calx viva, aqua aspersa. 

19. Ferrum, cum prime dissolvitur per aquas fortes in 
vitro, idque absque uUa admotione ad ignem: et 
stannum similiter, &c. sed non adeo intense. 

80. Animalia, prscsertim et perpetuo per interiora; 

^ Reverbentories are furnaces the floor of the inner chamber, and 

oonatructed with two ohambers ; fixe is lighted in the other : so that 

an outer one, which has no chim- the flame, having no outlet in the 

nay, but baa a passage oonneot- outer chamber, passes into the in- 

ing it with an inner one which has ner, over the substance, and is 

a chimney. The substance to be so concentrated with vast power 

exposed to the heat is placed on upon it. 
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licet in insectis calor ob parvitatem corporis non 
deprehendatur ad tactum. 

21. Fimus equinus^ et bujusmodi excrementa anima- 
lium recentia. 

22. Oleum forte sulpburis^^ et vitrioli exequitur opera 
calorie, in linteo adurendo. 

2S. Oleum origani^, et bujusmodi, exequitur opera 
caloris in adurendis ossibus dentium. 

24. Spiritus Yini fortis et bene rectificatus exequitur 
opera caloris ; adeo ut si albumen ovi in eum inji- 
ciatur, concrescat et albescat, fere in modum albu- 
minis cocti ; panis injectus torrefiat et incrustetur, 
ad modum panis tosti. 

25. Aromata, et herbse calidse, ut dracunculus*^, nastur- 
tium vetus, &c. licet ad manum non sint calida, 
(nec Integra, nec pulveres eorum) tamen ad lin- 
guam et palatum parum masticata percipiuntur ca- 
lida, et quasi adurentia. 

26. Acetum forte, et omnia acida, in membro ubi non 
Bitvepidermis, ut in oculo, lingua, aut aliqua alia 
parte vulnerata, et cute detecta, dolorem cient, 
non multum discrepantem ab eo, qui inducitur a 
calido. 

27. Etiam frigora acria et intensa inducunt sensum 
quondam ustionis^ ; 

*> " Oleum sulphuris et vitrioli." 3S Dracunculus. " Artemisia 

By these two names Bacon pro- Drac." of linnsras. Herscbel 

bably means the same thing, yis. (Discomrse on Nat. Phil. § 345*) 

Sulphuric Acid, which is an oil-like points out the confusion in these 

fluid, and, when mixed with water. Instances (33-25) between things 

produces considerable heat. really hot, and those " which excite 

^ ''Oleum origani." The esMn- in our organs, and chiefly in that of 

Hal oUs of vegetable substances, of taste, a sensation of heat, which 

which this Oil ofMcajoram is one, they owe to their being Chemical 

are acrid and caustic, and readily stimulants, and not at aU to their 

combustible on the approach of being actually hot." 

burning bodies. ^ A mistake analogous to the 
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Nam BoresB penetrabile frigus adurit. 

28. Alia. 

Hanc tabtUam essentia et pr^BsentiiB appellare con- 
sueTimus. 

XII. 

Secundo^, facienda est comparentia ad intellectum 
instantiaruniy quae natura data privantur: quia forma 
(ut dictum est'^) non minus abesse debet, ubi natura 
data abest, quam adesse, ubi adest. Hoc vero infini- 
tum esset in omnibus. 

Itaque subjungenda sunt negativa affirmativis^ et pri- 
vationes inspicienda; tantum in illis subjectis, quae sunt 
maxime cognata illis alteris, in quibus natura data 
inest et comparet. Hanc tabidam declinationis, sive 
absentia in proximo^ ^ appellare consuevimns. 

Insiantus in proanmOy quae privantur natura calidi. 
Ad Instantiam primam affirmativam Instantia prima 
negaiiva vel stibjunctiva. 

1. Lunae, et stellarumy et cometarum radii non in- 
veniuntur calidi ad tactum : quinetiam observari solent 
acerrima frigora in pleniluniis^. 

At stellae fixae majores, quando sol eas subit, aut iis 



above, arisiiig from men's aTgaing 
from theiT own sensations to things 
causing them. The line quoted is 
from Virgil, Georg. i. 93. For a 
discussion of most of the sources of 
Heat here given, see below. 

^ This Table is not merely one 
of Negativeg, but includes supple- 
mentary observations and chance 
limitations. It is ** negaiiva vel svb^ 
pmeHva" One may notice its great 
ignorance of Chemical truths — a 
fidthful sign (for Bacon was not 
behind his contemporaries in most 
things) of the want of scientific 
knowledge in his day ; and also its 
great attention. It is an admirable 



record of an active mind, and fulfils 
his own saying : " Sol aeque palatia 
et cloacae ingreditur, neque tamen 
poUuitur." (I. lao.) 
M Supra, II. 4. 

^ In proximo, i. e. in illis sub- 
jectis, quae sunt maxime* cognata. 
illis alteris, in quibus natura data 
inest comparet.'' 

^ The cold at full moon probably 
arises from the fact that the clearest 
weather usually occurs at that time, 
as the moon causes evaporation of 
clouds, and gives opportunity for 
rarefaction of the atmosphere. But 
see infr. Instance 5. (note 45.) 
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approximatur, existimantur fervores solifl augere et in- 
tendere ; ut fit cum sol sistitur in leone, et diebus ca- 
nicularibus^^ 

Ad secundam. 
2. Radii solis in media (quam vocant) regione aeris 
non calefaciunt; cujus ratio vulgo non male redditur; 
quia regio ilia nee satis appropinquat ad corpus solis, 
unde radii emanant, nec etiam ad terram, unde refleo- 
tuntur^. Atque hoc liquet ex fastigiis montium, (nisi 
sint praealti) ubi nives perpetuo durant. Sed contra 
notatum est a nonnullis, quod in cacumine Ficus de 
Tenariph, atque etiam in Andis Peruviae, ipsa fastigia 
montium nive destituta sint ; nivibus jacentibus tan- 
tum inferius in ascensu^^. Atque insuper aer in illis 



99 This is erroneous: the fixed 
stars have no influence of the kind ; 
and the cause of the increased Heat 
of the sun in Leo, or in the Dog- 
days, arises from the angle at which 
the Earth's Axis is inclined, and 
from the Heat increasing to a maxi- 
mum after the Sun has passed the 
Summer Solstice. Sol iis approxi- 
matur'' is language connected with 
the helief that the Sun and the Stars 
are equidistant from the earth. 

40 Accounted for by the Rarefiu:- 
tion of the Atmosphere as we 
ascend, which proceeds by a direct 
ratio as the pressure decreases. 
Reflection of Rays is also a cause of 



count for this phenomenon. 

The Solar Ray has been analysed 
carefully, and is found to be divisi- 
ble into three distinct kinds of 
beams ; (i) rays of Heat not famii- 
nouB, (a) rays of light not hot, and 
(3) the actinic rays, which alone 
produce those chemical results upon 
silver and other substances, which 
are applied in Photography. 

41 These extreme heights may 
not be snow-dad, but if so, only 
because there is not a sufficiently 
level surface for the snow to rest. 
The belief as to the stillness on the 
summit of Olympus is to be found 
in Homer. 



additional Heat, but does not ac- 

OSKviar6if d*, <^a\ Bt&v ttog dafHikis aUl 

MtToi, oOre imTrCkvarai' aSXh ftdk' alBpif 

ircnroroi <!m<^Xos>, Xrutaf d* iirtd€dpofjLty atyhj. Od. vi. 41. 



So too Lucan, Phars. II. 369- 
273. But the authority whom Ba- 
con must have had before him was 
Solinus, Polyhist. chap. xiii. " Ara 



est in cacumine Jovi dicata, ciQiis 
altaribus signa de extis in£Bruntiir» 
neo difflantur ventosis spiritibitf » 
nfic phiviii diluimtui:« sed volv«p(e 
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ipsis verticibus montium deprehenditur minime frigi- 
dua, sed tenuis tantum et acer; adeo ut in Andis 
puugat et Yulneret oculos per nimiam acrimoniam^ 
atque etiam pungat os yentriculi, et inducat Yomitum. 
Atque ab antiquis notatum est» in vertiee Olympi tan* 
tam fuisse aeris tenuitatem, ut necesse fuerit illis, qui 
eo aacenderanty secum deferre spongias aceto et aqua 
madefactas^ easque ad os et nares subinde apponere ; 
quia aer ob tenuitatem non sufficiebat respirationi. In 
quo yertioe etiam relatum est tantam fuisse serenita- 
tem et tranquillitatem a pluviis, et niyibus, et yentis, 
at sacrificantibus lit^m descripte digito in cineribus 
sacrificiorum super aram Jovis manerent in annum 
proximum absque ulla perturbatione. Atque etiam 
bodie ascendentes ad verticem Picus de Tenariph, eo 
yadunt noctu et non interdiu; et pauIo post ortum 
solis monentur et excitantur a ducibus suis, ut festi- 
nent descendere, propter periculum (ut videtur) a te- 
nuitate aeris, ne solvat spiritus et suffocet^. 



3. Beflexio radiorum solis, in regionibus prope cir* 
culos polares, admodum debilis et ineificax invenitur in 
ealore^: adeo ut Belgae, qui hybemarunt in Nova 
Zembia, cum expectarent navis suae liberationem et 
deobstructionem a glaciali mole (quae eam obsederat) 
per initia mensis Julii spe sua Irustrati sint, et coacti 
scaphse se oommittere. Itaque radii solis directi viden- 

altero anno^ cojaBmodi Felicia foe- stances in his History of Winds, 

lint, ejnsmodi reperiantur. Et om- ^ The snow is safer then ; the 

aibus tempestatibos a oomipte- reflection of the Sun's rays on the 

lis aurarom Tindicatur quicqnid ibi Snow u avoided by ascending by 

semel est Deo consecratnm. li- night; and the view is usually finest 

tem in dnere scriptsB usque ad an hour or two after sunrise, 

aheram anni ceremoniam perma- ^ This case (as also others) is one 

nent'* Bacon repeats these in- of Degree, and not negative. 



Ad secundum. 
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tur parum posse, etiam super terram planam ; nec re- 
flex! etiam, nisi multiplicentur et uniantur, quod fit, 
cum sol magis vergit ad perpendiculum ; quia turn in- 
cidentia radiorum facit angnlos acutiores ; ut linese ra- 
diorum sint magis in propinquo : ubi contra in magnis 
obliquitatibus solis, anguli sunt valde obtusi, et proinde 
lineae radiorum magis distantes^. Sed interim notan- 
dum est, multas esse posse operationes radiorum solis, 
atque etiam ex natura calidi, quae non sunt proportio- 
natse ad tactum nostrum : adeo ut respectu nostri non 
operentur usque ad calefactionem, sed respectu aliorum 
nonnullorum corporum exequantur opera calidi. 

Ad secundam. 

4. Fiat hujusmodi experimentum. Accipiatur spe- 
culum fabricatum contra ac fit in speculis comburenti- 
bus ; et interponatur inter manum et radios soHs ; et 
fiat observation utrum minuat calorem solis, quemad- 
modum speculum comburens eundem auget et intendit. 
Manifestum est enim quoad radios opticos, prout fabri- 
catur speculum in densitate insequali respectu medii et 
laterum, ita apparere simulacra magis diffusa, aut magis 
contracta. Itaque idem videndum in calore**. 

Ad secundam, 

5. Fiat experimentum diligenter, utrum per specula 

^ The rays have a lees amount mystery which every discovery that 

of atmosphere to traverse when the has been made either in chemistry 

Sun is in senith ; and what re- or optics, so far from elucidating, 

flection there is is most direct. But seems only to render more pro- 

the question of Solar Heat is in it- found/' 

self very obscure, and but little un- ^ This can be verified. Solar 

derstood. Herschel's Disc, on Nat. Rays naturally increase or decrease 

Fhil. § 347. ''The nature of the the amount of Heat generated at a 

Sun, and the mode in which its certain point according to the num- 

wonderful supply of light and heat ber of them (if one may so speak) 

is maintained, are involved in a brought to bear on that point. 
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comburentia, fortissime et optime &bricata» radii lunse 
possint excipi et colligi in aliquem vel miDimum gra- 
dum teporis^. Is vero gradus teporis, si fortasse nimis 
subtilis et debilis fuerit, ut ad tactam percipi et depre- 
hendi non possit ; confugiendum erit ad vitra ilia, quae 
indicant constitutionem aeris calidam aut frigidam^^; 
ita ut radii lunse per speculum comburens incidant et 
jaciantur in summitatem vitri hujusmodi; atque turn 
notetur, si fiat depressio aquae per teporem. 

Ad secundam. 
6. Practicetur etiam vitrum comburens super cali- 
dum, quod non sit radiosum aut luminosum ; ut fern, 
et lapidis calefacti, sed non igniti ; aut aquae ferventis, 
aut similium: et notetur, utrum fiat augmentum et 
intentio calidi, ut in radiis solis ^. 



^ This experiment has been per- 
formed as follows : Tschimhausen 
made a lens of power sufficient to 
fuse copper, silver, tiles, pmnice, 
and even a crucible; but the rays 
of the full moon at her greatest alti- 
tude produced no perceptible degree 
of Heat. In i8oa the lunar rays 
were again concentrated by the most 
powerful lens ever made, in the 
presence of Sir Joseph Banks and 
other Members of the Royal So- 
ciety; but though the most sensi- 
tive Thermometers were applied, it 
was thought that a diminution ra- 
ther than an increase of Heat took 
place. Encyd. Brit. " Burning- 
glass." 

^ " Vitrum Calendare." Cf.infr. 
II. 13. No. 38. It served also as a 
barometer, but was naturally rude 
and inaccurate. For a history of 
the Thermometer see Herschel's 
Disc, on Nat. PhiL § 356. 

^ See the Encyd. Brit. Artide 
" Burning Glass." , The questions 



started here and in the next para- 
graph have been settled; and the 
result is such as proves the simi- 
larity in kind of Solar and other 
Heat; so that in these places no 
Negative can be adduced. Large 
lenses brought before lighted can- 
dles or the fire produce sensible 
Heat; and by coUecting the rays of 
Heat in the atmosphere, even when 
the Sun is quite hidden behind 
clouds, concave Mirrors produce a 
definite increase of Heat at their 
focus. Farther than this, M. M. 
Saussure and Rctet of Geneva have 
established the truth as to ferrum, 
vd lapis calefactus, sed non igni- 
tus," &c. by heating an iron ball 
so as not to be luminous, and by 
experimenting on boiling water. 
From the results they have shewn 
that Heat emanates in invisible 
rays, and is subject to the same 
laws of reflection, &c. as if it were 
accompanied by rays of light as 
well. Mdloir has also established 
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Ad secundam. 

7. Practioetur etiam speculum comburens in flamma 
communi. 

Ad iertiam. 

8. Cotnetarum (si et illos numerare inter meteora 
libuerit) non deprehenditur constans aut manifestus 
effectus in augendis ardoribus anni, licet siccitates see- 
pius inde sequi notatse sint^. Quinetiam trabes, et 
columns lucidffiy et chasmata^, et similia, apparent 
seepius temporibus hybemis, quam sestivis ; et maxime 
per intensissima frigora, sed conjuncta cum siccitati- 
bus^. Fulmina tamen et coruscationes et tonitrua 
rare eveniunt hyeme, sed sub tempus magnorum fer- 
Yorum At stellse (quas vocant) cadentes» existiman- 
tur Yulgo magis constare ex viscosa aliqua materia 
splendida et accensa, quam esse naturse igneae for- 
tioris ^. Sed de hoc inquiratur ulterius. 



the fact that Heat is refrangible; 
•ad (like Light of di£Rsrent coloars) 
Heat from cbfferent sources has 
difoent degrees of refrangibUity. 
Forbes has estaUisbed the polarisa- 
tion of Heat from both luminous 
and non*laminous sources : he also 
depolariaed Heat; and as this is a 
consequence solelj of double re- 
fraction, he thereby has proved that 
Heat is subject also to die Laws of 
double refraction. See Turner's 
Chemistry, Heat, p. 14 — 30. 

^Comets (as Bacon apparently 
thought) have no effect on either 
Heat or Drought, except perhaps 
when they approach so near our 
planet as to affect the Atmosphere. 
The belief to the contrary is still 
almost universal. 

^ 7Va&«s, eoAimfitf, ekasmata are 
an described by Seneca. Trubet 



" longa £u, trabis spede, in coelo 
apparens." Qussst. Nat. vii. 4. ,Co- 
Jmmma. QusB8t.Nat.vii.ao. Chatmm, 

qaum aliquod coeli spatium disoe- 
dit, et flammam dehisoens velut in 
abdito ostendat." Quaest. Nat.i. 14, 
They are clearly names for the Au- 
rora Borealis. 

M Hie Aurora Borealis is proba- 
bly caused by electricity, which is 
most active when the weather is 
dry. 

^1 This is now accounted for by 
what is known of Electricity; yet 
thunderstorms do sometimes occur 
in Winter. 

M For die probable nature and 
cause of falling stars, see Herschel's 
Elements of Astronomy, part IIL 
chap. xviL § 898 ; and Humboldt's 
Kosmos. 
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Ad quartam. 

9. Sunt qusedam corascationes; quee prabent lumen, 
sed non urunt: eao vero semper fiunt sine tonitru^. 

Ad quintam. 

10. Eructationes et eruptiones flammaram inveniun- 
tur non minus in regionibus frigidis quam calidis ; ut 
in Islandia et Groenlandia : quemadmodum et arbores 
per regiones frigidas magis sunt quandoque inflamma- 
biles, et magis picese ac resinosse, quam per regiones 
calidas; ut fit in abiete, pinu, et reliquis: verum in 
quali situ et natura soli hujusmodi eruptiones fieri so- 
leant, ut possimus qffirmativrs subjungere negaUvam^ non 
satis quaesitum est H 

Ad sestam. 

11. Omnis flamma perpetuo est calida magis aut 
minus: neque omnino subjungitur negativa^. Et ta- 
men referunt, ignem fatuum (quem vocant) qui etiam 
aliquando impingitur in parietem, non multum babere 
caloris; fortasse instar flammse spiritus vini, quae Cle- 
mens et lenis est. Sed adhuc lenior videtur ea flam- 
ma, quae in nonnuUis historiis fidis et gravibus inveni- 
tur apparuisse circa capita et comas puerorum et virgi- 



^ Sheet ligbning it supposed to 
be only the refledaon of ordinary 
lightning. 

M This ia clearly no Negatvoe. 
For the causes and nature of sub- 
terraneous fires, see Dr. Daubeny 
on Volcanoes. 

M This is again an instance of 
Degree. One can however unagine 
rays of light without any Heat, such 
as would be the Halos which en- 
circle holy heads in Paintings. The 
flames of different substances have 
diffiarent degrees of Heat, arising 
from the different amounts of gases 



disengaged. 

M IgwU feOmu ia seen only in 
marshy and other spots where diere 
are exhalations of decomposing mat- 
ter. It has been variously acoount- 
ed for by Sir I. Newton and Dr. 
Priestly ; nothing is certainly known 
about it; possibly it is caused by 
phosphoretted Hydrogen, kindled 
either by Electricity, or by its own 
tendency to combustion in air. The 
flame of Spirits <^ Wine, instead of 
being demons et lenis," is one of 
the most intensely hot kinds of 
flame. 
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num^^; quae nullo modo comas adurebat, sed moUiter 
circum eas trepidabat. Atque certissimum est, circa 
equum in itinere sudantem, noctu et suda tempestate, 
apparuisse quandoque coruscationem quandam absque 
manifesto calore. Atque paucis abhinc annis notissi- 
mum est, et pro miraculo quasi habitum, gremiale cu- 
jusdam puellae paulo motum aut fricatum coruscasse: 
quod fortasse factum est ob alumen aut sales, quibus 
gremiale tinctum erat, paulo crassius bserentia et in- 
crustata, et ex fricatione fractal. Atque certissimum 
est, saccharum omne, sive conditum (ut vocant) sive 
simplex, modo sit durius, in tene'bris fractum aut cul- 
tello scalptum coruscare. Similiter aqua marina et 
salsa, noctu interdum invenitur, remis fortiter percussa, 
coruscare. Atque etiam in tempestatibus spuma maris 
fortiter agitata noctu coruscat ; quam coruscationem His- 
pani pulmonem marinum vocant De ilia flamma 
autem, quam antiqui nautae vocabant Castorem et Pol- 
lucem, et modemi Focum Sancti Ermi ^, qualem calo- 
rem habeat, non satis quaesitum est. 



67 Cf. livy, I. 39. Virg. Mn. II. 
683-686. 

^ The girl's Apron was probably 
made of silk, and the " coruscatio" 
electric. 

^ It iB not quite certain to what 
cause this " Phosphorescent Light" 
is to be attributed. Ehrenberg, 
Darwin, and Schonbein all agree in 
rejecting the notion that it is caused 
by infusoria in the water; and the 
most probable conclusion is that it 
is caused by the process of self- 
purification, continually going on in 
salt water. Ozone (a product of 
Phosphorus) oxidates Fliosphorus, 
and by so doing causes emission of 
hght. So, probably, when the sea 
is in motion, (and at no other time 



is the light seen,) new particles of 
organic matter are brought into 
contact with the oxygen of the air; 
then ozone is produced, which oxi- 
dates and destroys the vegetable 
matter from which it sprang, and 
during this process the '^corusca- 
tio" takes place. Darwin adds 
a remark which illustrates the Spa- 
nish "Pulmon marine" — the Lamffs 
of the Sea. " I am inclined to con- 
sider that the phosphorescence is 
the result of decomposition of the 
organic particles, by which process 
(one is tempted almost to call it a 
kind of respiration) the ocean be- 
comes purified. 

^ Focus SancH EmU. ''St. El- 
mo's fire;" an electric light. An 
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Ad septimufit. 
12. Omne ignitum ita ut yertatur in ruborem ig^ 
neum, etiam sine flamma perpetuo calidum est ; neque 
huic €0rmativ6B subjungitur negativa: sed quod in 
proximo ost, videtur esse lignum putre ; quod splendet 
noctUy neque tamen deprehenditur calidum: et squamae 
piscium putrescentes, quae etiam splendent noctu^, nec 
inveniuntur ad tactum calidae : neque etiam corpus 
cicindelse, aut muscse, (quam vocant luciolam^) cali- 
dum ad tactum deprehenditur. 

Ad octavam. 

18. De balneis calidis, in quo situ et natura soli 
emanare soleant, non satis qusesitum est: itaque non 
subjungitur negativa. 

Ad nonam. 

14. Liquidis ferventibus subjungitur negativa ipsius 
liquidi natura sua. Nullum enim invenitur liquidum 
tangibile, quod sit in natura sua et maneat constanter 
calidum ; .sed superinducitur ad tempus tantum calor, 
ut natura ascititia: adeo ut quae potestate et operatione 
sunt maxime calida, ut spiritus vini, olea aromatum 
chemica, etiam olea vitrioli et sulphuris, et similia^, quae 
paulo post adurunt, ad primum tactum sint frigida. 
Aqua autem balneorum naturalium, excepta in vas ali- 
quod, et separata a fontibus suis, defervescit perinde ac 
aqua igne calefecta. At verum est, corpora oleosa ad 
tactum paulo minus esse frigida quam aquea; ut oleum 

account of it, with its supposed firefly : Lucdola" is its present 

effect on weather, is given hy Bacon name. These also give off Phos- 

in his History of Winds. phorescent light. For its manner 

*i Arises from the disengagement and process of disengagement, we 

of Phosphorescent light during de- may refer to note 59. 

composition. ^ See supr. II. 11. (note ^.) 

^ The glow-worm and the Italian 

M 



Digitized by 



162 



NOVUM ORGANUM. 



minus quam aqua, sericum minus quam linteum. Ve- 
rum hoc pertinet ad Tabulam yraduum de frigido^. 

Ad decimatn. 

15. Similiter vapori fervido subjuttgitur ney(iiita na- 
turae ipsius vaporis, qualis apud nos invenitur. Etenim 
exhalationes ex oleosis, licet facile inflammabiies, ta^ 
men non inveniuntur calidee, nisi a corpoi^ *eiiiido re^ 
center exhalayerint. 

Ad decimam. 

16. Similiter aeri ipsi ferventi subjungitur negdstiDa 
naturae aeris ipsius. Neque enim invenitur apud nos 
aer calidus, nisi fuerit aut conclusus, aut attritus®, aut 
manifesto calefactus a sole, igne, aut aliquo alio cor- 
pore calido. 

Ad undecimam. 

17. Subjungitur negativa tempestatum frigidarum 
magis quam pro ratione temporis anni, quae eveniunt 
apud nos flante Euro et Borea: quemadmodum et con- 
trariae tempestates eveniunt flante Austro et Zepfayro. 
Etiam inclinatio ad pluviam (prsesertim temporibus 
hyemalibus) comitatur tempestatem tepidam : at gelu 
contra fiigidatn. 

Ad duodecimam. 

18. Subjungitur negaiiva aeris conclusi in cavemis 
tempore eestivo^. At de aere concluso omnino dili- 



. « The Theory of "Absolute 
Gold'' was believed in in Bacon's 
days. We again notice here the 
confusion of notions between things 
really hot, and those wluch have 
similar chemical effects. 

Cf. infr. inst. 32. By Aer at- 
triiui would probably be meant air 
when compressed, or when friction 
ia going on. 

M The cause of this will be this : 
that in Summer the Sun's nys. 



which heighten the outer tempera- 
ture, cannot affect the air in ca- 
verns, and so they are cooler than 
the open air is : just as thick-walled 
buildings ei^oy a comparatively 
equable temperature. The case with 
air generally is, (and this answers 
most of the difficolties expressed 
here,) that it is a very bad con- 
ductor of Heat, and so receives it 
slowly, and retains it long. 
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geutius inquirendum. Piimo enim non absque causa 
in dubitationem venit, qualis sit natura aeris, qoatenus 
ad calidum et frigidum in natura sua propria. S^dpit 
enim aer calidum manifesto ex impressiooe ccelestium; 
frigidum autem fortasse ab i^Kpiratiooe terree ; et rmv 
8U8 in media (quam vocant) regiooe aeris^ a vaporibuA 
frigidis et nivibus : ut nullum judicium fitari po89it de 
aeris natura per aerem, qui foras est et sub dio, sed ve- 
rius foret judicium per aerem, conclusum. Atqui opus 
est etiam ut aer conciudatur in tali vase et materia, 
quae nec ipsa imbuat aerem calido vei frigido ex vi pro- 
pria, nec facile admittat vim aeris extranei. Fiat ita- 
que ezperimentum per oUam figularem multiplici corio 
obductam ad muniendam ipsam ab aere extraneo, fiicta 
mora per tres aut quatuor dies in vase bene occluso : 
deprehensio autem sit post apertionem vasis, vel per 
manum, vel per vitrum graduum ordine applicatum. 



19. Sabest similiter dubitatio, utnim tepor in fatna, 
et pellibus, et plumis, et hujusmodi, fiat ex quodam 
exiii calore inhserente, quatenus excernuntur ab anima- 
libus ; aut etiam ob pinguedinem quandam et oleosita- 
tem, qaie sit naturaB congruae cum tepore ; vel plane ob 
coDclosionem et fraetionem aeris, ut in artieulo preeoe- 
dente dictum est. Videtur enim omnis aer, abscissus 
a continuitate aeris forinseci, habere nonniliil teporis. 
Itaqoe fiat experiment um in fibrosis, quae fiunt ex lino; 
non ex lana, aut plumis, aut serico, quae excernuntur 
ab animatis. Notandum est etiam, omnes pulveres (ubi 
manifesto includitur b£t) minus esse frigidos, i^uam 
corpora Integra ipsorum ; quemadmodum etiam existi- 
mamus, omnem spumam (utpote quce aerem contineat) 
minus esse frigidam, quam liquorem ipsum. 



Ad decimam iertkm» 
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Ad decimam qmrtam. 

20. Huic non subjungitur negativa. Nihil enim re- 
peritur apud nos give tangibile^ sive spirituale^, quod 
admotum igni non excipiat calorem. In eo tamen 
differunty quod alia excipiant calorem citius, ut aer, 
oleum, et aqua ; alia tardius, ut lapis et metalla. Ve- 
rum hoc pertinet ad Tabtdam graduum. 

Ad decimam quintam. 

21. Huic instantise non subjungitur negativa alia» 
quam ut bene notetur, non excitari scintillas ex silice 
et chalybe, aut alia aliqua substantia dura, nisi ubi ex- 
cutiuntur minutiae aliquse ex ipsa substantia lapidis vel 
metalli: neque aerem attritum unquam per se generare 
scintillas, ut vulgo putant®: quin et ipsaj illfe scintillse 
ex pondere corporis igniti magis vergunt deorsum quam 
sursum, et in extinctione redeunt in quandam fuligi- 
nem corpoream. 

Ad decimam seadam. 

22. Existimamus huic instantiae non subjungi nega- 
tivam. Nullum enim invenitur apud nos corpus tan- 
gibile, quod non ex attritione manifesto calescat®; 
adeo ut veteres somniarent, non inesse coelestibus aliam 
vim aut virtutem calefaciendi, nisi ex attritione aeris 
per rotationem rapidam et incitatam. Verum in hoc 

^ An old Scholastic division. By so seem colder to the touch. 

" spiiituale" Bacon prohably here ^ Air under compression does 

means such things as Gases. His emit sparks of sufficient intensity 

view of the relative speed of differ- to ignite German tinder, 

ent substances in acquiring heat is ^ Friction is one of the most 

all wrong. Air (as it is so bad a important sources of Heat ; as 

conductor) is very slow : Metals are Count Rumford's experiments have 

particularly rapid ; but because of proved that an unlimited supply of 

the far greater number of their par- Heat can be obtained by it without 

tides, they do not shew it so quick- diminishing the quantity of the ma- 

ly; and for the same reason they terials. 
carry off Heat hr more rapidly, and 
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genere ulterius inquirendum est, utrum corpora, qu8B 
emittuntur ex machinis, (qualia sunt pilfe ex tormentis) 
non ex ipsa percussione contrahant aliquem gradum 
caloris ; adeo ut postquam deciderint, inveniantur non- 
nihil calida. At aer motus magis infrigidat quam cale- 
fiicit ; ut in yentis, et foUibus, et flatu oris contracti 
Verum hujusmodi motus non est tam rapidus ut ex- 
citet calorem ; et fit secundum totum, non per particu- 
las : ut mirum non sit, si non generet calorem. 

Ad decimam septimam. 
28. Circa banc instantiam iacienda est inquisitio 
diligentior. Videntur enim berbsB et vegetabilia viri- 
dia et bumida aliquid habere in se occulti caloris. lUe 
vero calor tam tenuis est, ut in singulis non percipiatur 
ad tactum : verum postquam ilia adunata sint et con- 
clusa, ut spiritus ipsorum non expiret in aerem, sed se 
invicem foveat ^ ; tum vero oritur calor manifestus, et 
nonnunquam flamma in materia congrua. 

Ad decimam octavam. 
24. Etiam circa banc instantiam diligentior facienda 
est inquisitio. Videtur enim calx viva, aqua aspersa, 
concipere calorem; vel propter unionem caloris, qui 
antea distrabebatur, (ut ante dictum est berbis conclu- 



^ Bodies pesnng through Air be- 
eome hot hj friction — as Meteors : 
but Air in Motion causes coolness, 
because of its carrying off the Calo- 
ric of the Body. The radiation 
of Heat from a body is more 
rapid when the Heat is continually 
being removed by a current of 
Air, and the equilibrium of Heat 
thereby hindered. The contrary ef- 
fect is produced when the radiation 
of Heat from bodies is impeded (cf. 
supra Inst. 19) by thick and dose 



coverings of wool or skin. Fit se- 
cundum totum, non per particulas." 
By this, I suppose, Bacon means, 
it affects the whole body generally, 
and does not cause friction of its 
separate particles. This view is of 
course wrong. 

71 So damp hayricks are set on 
fire. The close confinement of Air 
creates great Heat; and there is a 
process of fermentation going on 
also. 
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sis) vel ob irritationem et exasper&tionem spiritus ignei 
ab aqua, ut fiat quidam conflictas et antiperistasis ^. 
Utra yero res sit in causa, facilius apparebit, si ]oco 
aqus immittatur olenm. Oleum enim seque ac aqua 
Talebit ad unionem spiritus indusi, sed non ad irrita- 
tionem. Etiam faciendum est experimentum latins, 
tarn in cineribus et calcibus diversorum corporum, 
quam per immissionem diversorum liquorum ^. 



Ad decimam nonam. 

25. Huic instantiee subjungitur negatim aliorum me- 
tallorum, quse sunt magis moUia et fluxa. Etenim 
bracteolae auri, solutse in liquorem per aquam regis 
nullum dant calorem ad tactum in dissolutione : neque 
similiter plumbum in aqua forti. Neque etiam argen- 
tum vivum, (ut memini) sed argentum ipsum parum 
excitat caloris, atque etiam cuprum, (ut memini) sed 
magis manifesto stanniun, atque omnium maxime fer- 
rum et chalybs ; quae non solum fortem excitant calo- 
rem in dissolutione, sed etiam violentam ebullitionem. 
Itaque videtur calor fieri per conflictum, cum aquae 
ibrtes penetrant et fodiunt, et divellunt partes corporis^ 



73 aprmpUrrao'tt, the ttrength- 
ening of a principle by the influence 
of its opposite/' (Glossary to Sir 
T. Browne's Rel. Med.) C^. infr. 
II. 27. 48. Sir T. Browne uses the 
Term Rel. Med. II. i 10. Below, 
II. 27 (ad fin.), Bacon writes thvs — 

per antiperistasin sive r^fedumem 
natyrm cowtrarim'* — ^which would 
give it quite a different sense. In 
Uie same sense it occurs in II. 48 : 
as the drifring out rather than the 
trrtfolMm and strengthening of one 
principle by its contrary. Bacon's 
suggestion of substituting oil has 
been tried successfully. In fact any 



liquid applied to quicUmie, in { 
ing into a solid state, gives off vio- 
lent Heat. 

79 Thecanstic properties of quick- 
lime are explained by Dr. Blaok by 
the princii^ of Latent Heat. See 
Encycl. Brit. 

7^ Aqua regis^ a oooipownd of m- 
tric and hydro-chloric Acid in dif- 
ferent proportions, aooordii^ to the 
purpose for which it is intended. 
It is paitieolariy used to dissolve 
Gold, being its only solvent. It 
also dissolves other metals, b«t not 
Silver. See below, Inst. «S. Aqwm 
fofiit is strong nitric acid. 
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et corpora ipsa resistunt. Ubi vero corpora iacilius 
oedunt, vix excitatur calor. 

Ad vicesimam. 
26. Calori aiiimalium nulla subjungitur negativOy nieri 
insectorum (ut dictum est) ob parvitatem corporis. 
Etenim in piscibus collatis ad animalia terrestria magis 
notatur gradus caloris, quam privatio. In vegetabilibus 
autem et plantis nullus percipitur gradus caloris ad 
tactum, neque in lachrymis ipsorum, neque in medullis 
recenter apertis. At in animalibus magna reperitur 
diversitas caloris; turn in partibus ipsorum, (alius est 
enim calor circa cor, alius in cerebro, alius circa ex- 
terna) turn in accidentibus eorum, ut in exercitatione 
vehemently et febribus. 

Ad mcesimam primam. 

87. Huic instantiffi vix subjungitur negaiiva. Quin- 
etiam excrementa animalium non recentia manifesto 
habent calorem potentialem, ut cemitur in impingua- 
tione soli ^. 

Ad mcmmam secundam et tertiam. 

88. Liquores (sive aquae vocentur, sive olea) qui ha- 
bent magnam et intensam axsrimoniam, exsequuntur 
opera caloris in divulsione corporum, atque adustipne 
post aliquam moram : sed tapep ud ipsum tactum ma- 
nu8 non sunt calidi ab iiiitio Operantur autem se- 
cundum analogiam, et poros corporis, cui adjunguntur. 
Aqua enim regis aurum solvit, argentum minime : at 

7% From the AmmonU contained to their Affinities/' does Bacon 

in an dnng. mean ? These " exceptions" (aS — 

7' Repetition from Instance 74, 33) are in no sense connected with 

with an attempt at ezphmation. ''Se- Heat; as has been observed above, 

cmidnm Analogiam/' aocordiog II. 11. Inst. 25. 
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contra, aqua fortis argentum solvit, aurnm minime: 
neutrum autem soWit Titrum. Et sic de ceteris. 

Ad vicesimam guartam. 
29. Fiat ezperimentum spiritus vini in lignis, ac 
etiam in butyro, aut cera, aut pice ; si forte per calo- 
rem suum ea aliquatenus liquefaciat ^. Etenim instan- 
tia vicesima quarta ostendit potestatem ejus imitativam 
caloris in incrustationibus. Itaque fiat similiter expe- 
rimentum in liqueiactionibus. Fiat etiam experimen- 
tum per vitrum graduum sive calendare, quod conca- 
vum sit in summitate sua per exterius ; et immittatur in 
illud concaYum exterius spiritus vini bene rectificatus, 
cum operculo, ut melius contineat calorem suum; et 
notetur utrum per calorem suum faciat aquam descen- 
dere. 

Ad vicesimam quintam. 
80. Aromata, et herbse acres ad palatum, multo ma- 
gis sumptse interius, percipiuntur calida. Videndum 
itaque in quibus aliis materiis exequantur opera caloris. 
Atque referunt nautse, cum cumuli et massae aromatum 
diu conclusse subito aperiuntur, periculum instare illis, 
qui eas prime agitant et extrahunt, a febribus et in- 
flammationibus spiritus. Similiter fieri poterit experi- 
mentum, utrum pulveres hujusmodi aromatum aut 
herbarum non arefiiciant laridum, et camem suspensam 
super ipsos, veluti fiimus ignis. 

Ad vicesimam sewtam. 
31. Acrimonia sive penetratio inest tam frigidis, 
qualia sunt acetum, et oleum vitrioli, quam calidis, 
qualia sunt oleum origani, et similia. Itaque similiter 
et in animatis cient dolorem, et in non animatis divel- 

77 Spirits of Wine will Bolve wax and pitch, but not wood or butter. 
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lant partes et cousuraunt. Neque huic instantiae gub- 
juDgitur negativa. Atque in animatis nuUus reperitur 
dolor, nisi cum quodam sensu caloris ^. 

Ad vicesimam septimam. 
S2. Communes sunt complures actiones et calidi et 
fngidi, licet diversa admodum ratione. Nam et nives 
puerorum manus Tidentur paulo post urere ; et frigora 
tuentur cames a putreiactione non minus quam 
ignis; et calores contrahunt corpora in minus, quod 
faciunt et frigida. Verum hsec et simiiia opportunius 
est referre ad inquisitionem de frigido. 

XIII. 

Tertio lacienda est comparentia ad inteUecttm instan- 
tiarum in quibus natura, de qua fit inquisitio, inest se- 
cundum magis et minus ; sive facta comparatione in- 
crementi et decrementi in eodem subjecto, sive facta 
comparatione ad invicem in subjectis diversis. Cum 
enim forma rei sit ipsissima res ; neque differat res a 
forma alitor quam differunt apparens et existens, aut 
ezterius et interius, aut in ordine ad hominem et in 
ordine ad universum ; omnino sequitur, ut non recipia- 
tur aliqua natura pro vera forma, nisi perpetuo decr&- 
scat, quando natura ipsa decrescit, et similiter perpetuo 
augeatur, quando natura ipsa augetur^. Hanc itaque 
tabulam, Tahukm graduum sive Tabtdam comparativtB 
appellare consuevimus. 

Tabula graduum^ sive Comparativa in Calido. 
Primo itaque dicemus de iis, quae nullum prorsus 

79 usfoanded assertioD. on the 9th April i6a6. 

^ It is worth noticing that it was ^ This knguage is the same with 

an experiment on the power of cold that in II. 4. " In or^ne ad ho- 

to p re se r v e bodies that cost Bacon minem^ &c.'' corresponds to the 

his life ; for he caoght a cold and modem technical Terms " subjec- 

inflammation while staffing a fowl tiye" and ''objecttve.** 
with snow at Highgate, and died 



Digitized by 



170 



NOVUM ORGANUM. 



gredom oaloris habent ad tactum ; sed Tidentur habere 
potentialem tantum qiiendam calorem, sive disposition 
netn et prseparationem ad calidum. Postea demum de^ 
scendemus ad ea, quae sunt acta sive ad tactum calida, 
eorumque fortitudines et gradus. 

1. In corporibus solidis et tangibilibus non invenitur 
aliquid, quod in natura sua calidum sit originali- 
ter^^ Non enim lapis aliquis, non metallam» non 
sulphur, non fossile aliquod, non lignum, non aqua, 
non cadaver animalis» inveniuntur calida. Aquie 
autem calidse in balneis videntur calefieri per acoi^ 
dens, sive per flammam aut ignem subterraneum, 
qualis ex iEtna et montibus aliis compluribus evo- 
mitur^2. giyg conflictu corporum, quemadmodum 
calor fit in ferri et stanni dissolutionibus. Itaque 
gradus caloris in inanimatis, quatenus ad tactum 
humanum, nullus est; veruntamen ilia gradu fri- 
goris differunt; non enim seque frigidum est lig- 
num, ac metallum. Sed hoc pertinet ad Tabulam 
graduum in frigido. 

2. Attamen quoad potentiales calores et prseparation^ 
ad flammam, complura inveniuntur inanipiata ad- 
modum disposita, ut sulphur, paphtha, petroleum. 

3. Quae antea inealuerunt, ut fimus equinus eiL ani- 
mali, aut calx, aut fortasse cinis, aut fuligo ex igne, 
reliquias latentes quasdam caloris prior]3 retinent®. 

01 This Instance is totally wrong. ^ All that is known npon the 

All bodies are endaed with Heat subject of the origin of Volcanic 

more or less ; all aggregations of fire is to be foand in Dr. Danbeny's 

particles hare some degree of Heat Treatise on Volcanos. Cf. supr. II. 

in them; and the reason why Metal la. Inst. lo. 

is colder to the touch than Wood is ^ " Reliquie Latentes" must not 

not that it has more inherent cold be mistaken for " Latent Heat,'' 

in it, but simply because of the which was not discovered till Dr. 

greaterdensityof its particles, which Black's experiments. (Herschd's 

carry off a ^ greater quantity of Discourse on Nat. Phil. § 360, 361.) 



Caloric. See note 67. 



Turner's Chemistry, Art. Heat. 
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Itaque fiiint qusedam distillationes et separationes 
oorporam, per sepulturam in fimo equino ; atque 
excitatur calor in calce per aspersionem aquae ; ut 
jam dictnin est. 

4. Inter vegetabilia non invenitur aliqua planta, sive 
pars plantse, (veluti lachryma, ant mednlla) quae sit 
ad tactnin humannm calida. Sed tanien (nt supe- 
rius dictum est) herbse virides conclusss calescunt ; 
atque ad interiorem tactum, veluti ad palatum, aut 
ad stomachum^, aut etiam ad exteriores partes 
post aliquam moram (ut in emplastris et unguentis) 
alia vegetabilia inveniuntnr calida, alia frigida. 

5. Non invenitur in partibus animalium, postquam fu- 
erint mortun aut separatee, aliquid calidum ad tac- 
turn humanum. Nam neque fimus equinus ipse, 
nisi fuerit conclusus et sepultus, calorera retinet. 
Sed tamen omnis fimus habere videtur calorem po- 
tentialem, ut in agromm impinguatione. Et simi- 
liter cadavera animalium hujusmodi habent laten- 
tem et potentialem calorem ; adeo ut in coemeteriis, 
ubi quotidie fiunt sepulturse, terra calorem quon- 
dam occultum coUigat, qui cadaver aliquod recenter 
impositum eonsimiit longe citius quam terra pura^. 
Atque apud orientales traditur inveniri textile 
quoddam tenue et moUe, iiEU^tum ex avium pluma- 
gine, quod vi innata butyrum sdvat et liqneiaciat, 
in ipso leviter invohitum®^. 

6. Quae impinguant agros, ut fimi omnis generis, 
creta, arena maris, sal, et similia, dispositionem 
Bonnullam habent ad calidum. 

M This same instance is intro- assertion, 

doeed in Table ii, and shews how ^ This might readily happen, if 

▼eiy ronghlf Baoon has thrown his the wrapping was such as to confine 

examples together. the Air very doeely. 

^ ThsM is no grmaad tor this 
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7. Omnis putreiactio in 8e rudimenta qusedam exilis 
caloris habet, licet non hucusque, ut ad tactum 
percipiatur. Nam nec ea ipsa, quae putrefacta sol- 
vuntur in anitnalcula^, ut caro, caseus, ad tactum 
percipiuntur calida ; neque lignum putre, quod 
noctu splendet^, deprehenditur ad tactum calidum. 
Calor autem in putridis quandoque se prodit per 
odores tetros et fortes. 

8. Primus itaque caloris gradus ex iis, quae ad tactum 
humanum percipiuntur calida, videtur esse calor 
animalium, qui bene magnam habet graduum lati- 
tudinem; nam infimus gradus (ut in insectis) vix 
ad tactum deprehenditur; summus autem gradus 
Yix attingit ad gradum caloris radiorum solis in re- 
gionibus et temporibus maxime ferventibus; neque 
ita acris est/quin tolerari possit a manu. Et tamen 
referunt de Constantio, aliisque nonnullis, qui con- 
stitutionis et habitus corporis admodum sicci fue- 
runt, quod acutissimis febribus correpti ita incalue- 
rint, ut manum admotam aliquantulum urere visi 
sint. 

9. Animalia, ex motu et exercitatione, ex vino et 
epulis, ex venere, ex febribus ardentibus, et ex 
dolore, augentur calore. 

10. Animalia, in accessibus febrium intermittentium, a 
principio frigore et horrore corripiuntur ; sed pauIo 
post majorem in modum incalescunt ; quod etiam 
fieu^iunt a principio in causonibus, et febribus pesti- 
lentialibus. 

11. Inquiratur ulterius de calore comparato in diversis 
animalibus, Veluti piscibus, quadrupedibus, serpen- 

^ This is probably erroneoas; it suitable condition for the life of 
is not usually thought that putre- Animalculse. 
faction does more than provide a ^ Cf. supr. II. 12. Inst. T2. 
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tibus, avibus ; atque etiam secundum species ipso- 
rum, ut in leone, milvio, homine ; nam ex Tulgari 
opinione, pisces per interiora minus calidi sunt, aves 
autem maxime calidse ; prasertim columbse, accipi- 
tres, struthiones. 
12. Inquiratur ulterius de calore comparato in eodem 
animali secundum partes et membra ejus diversa. 
Nam lac, sanguis, sperma, ova, inveniuntur gradu 
modico tepida, et minus calida quam ipsa caro ex- 
terior in animali, quando movetur, aut agitatur. 
Qualis yero gradus sit caloris in cerebro, stoma- 
cho, corde, et reliquis, similiter adhuc non est quae- 
situm. 

18. Animalia omnia, per hyemem et tempestates fri- 
gidas, secundum exterius frigent ; sed per interiora 
etiam magis esse calida existimantur. 

14. Calor coelestium etiam in regione calidissima, atque 
temporibus anni et diei calidissimis, non eum gra- 
dum caloris obtinet, qui vel lignum aridissimum, 
Tel stramen, vel etiam linteum ustum incendat aut 
adurat, nisi per specula comburentia roboretur ; sed 
tamen e rebus humidis vaporem excitare potest. 

15. Ex traditione astronomorum ponuntur stellse aliae 
magis, aliae minus calidae. Inter planetas enim 
post Solem ponitur Mars calidissimus ; deinde 
Jupiter, deinde Venus; ponuntur autem tanquam 
frigidi, Luna, et deinde omnium maxime Satumus. 
Inter fixas autem ponitur calidissimus Sirius ; de- 
inde Cor leonis, sive Regius; deinde Canicula, 



16. Sol magis calefacit, quo magis vergit ad perpen- 
diculum, sive zenith^ ; quod etiam credendum est 

V This is entirely based on error. Cf. supra, 11. 12. Inst. i. 
M See supra, II. 12, Inst. 3. 
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de aiiis planetis, pro modulo suo caloris ; exempli 
gratia, Jovem magis apud nos calefacere, cum po- 
situs sit sub Canoro, aut Leoae, quam sub Gapri- 
como, aut Aquario. 

17. Credendum est, soiem ipsum, et planetas reliquos, 
magis calefacere in perigsis suis, propter propin- 
quitatem ad tenam, quam in apogaeis^^ Quod 
si eyeiiiaty ut in aliqua regione sol sit simul 
in perigtto, et propius ad perpendieulum ; 'ne- 
cesse est, ut magis cale£Eu;iat, quam in regione ubi 
sol sit similiter in perigseo, sed magis ad obliquum. 
Adeo ut comparatio exaltationis planetarum notari 
debeat, prout ex perpendiculo aut obliquitatd par- 
ticipet, secundum r^onum varietatem. 

18. Sol etiam, et similiter reliqui planete, calefaeere 
magis existimantur, cum sint in proximo ad Stellas 
fixas majores; veluti cum sol ponitur in Leone, 
magis Ticinus fit Cordi Leonis, Gaudse Leoois, et 
Spice Virginis, et Sirio, et Caniculse, quam cum 
ponitur in Gancro, ubi tamen magis sistitur ad 
perpendieulum^. Atque credendum est, partes 
cieli majorem infiiudere calorem (licet ad tactum 
minime perceptibilem) quo magis omatse sint stel- 
lis, prMertim majoribus. 

19. Omnino eaior ccelestiom augetur tribus modis ; 
Tidelioet ex perpendiculo, ex propinquitate sive 
perigseo, et ex conjunotione sive consortio stel- 
larum. 

20. Magnum omnino invenitur intervallum inter calo- 

01 This is true enough in itself: explanation of couBse is, that the 

but as the sun, when in Perigee, is Euth's Heat reaches its Maximum 

^ magis ad obUquum/' we happen about August ; just as about 

to have the coldest weather when 2 o'clock p.m. is the hottest time 

the Sun is nearest the evth. of the day. 

S3 Cf. supra, 11. 12. Inst. i. The 
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rem animalium, ac etiam radiorum coelestium^ 
(prout ad nos deferantur) atque flammam, licet 
lenifisimatii, atque etiam ignita omnia, atque in- 
super liquoreB, aut aerem ipsum, majorem in mo 
dum ab igne oalefactum. Etenim flamma spiritus 
yini, praesertim rara, nec constipata, tamen potis 
eat stmmelQ^ aut linteum, aut papyrum incendere ; 
quod nunquam &ciet calor animaiis, floiis, abs- 
que speculis comburentibus^. 
21. Flamms autem et ignitorum plurimi sunt gradus 
in fortitudine et debilitate caloris^. Venim de 
his nulla est fecta diligens inquisitio; ut necesse 
sit ista levity transmittere. Videtur autem ex 
flammis iila ex spiritu vini esse mollissima; nisi 
forte ignis fisituus, aut flanmiee, sen coruscationes 
ex sudoribus animdium, sint molliores. Hanc 
sequi opinamur flammam ex vegetabilibus levibus 
et porosis, ut stramine, scirpis, et foliis are&ctis ; a 
quibus non multum difierre flammam ex pilis aut 
plumis. Hanc sequitur fortasse flamma ex lignis, 
praesertim iis, quae non multum habent ex resina 
aut pice ; ita tamen ut flamma ex lignis qu« parva 
sunt mole (qme "ralgo coUigantur in fesciculos) le- 
nior sity quam quae fit ex truncis arborum et radi- 
cibus. Id quod vulgo experiri lioet in fomaeibus, 
quae ferrum excoquunt; in quibus ignis ex iasci- 
culis et ramis arborum non est admodum utilis. 
Hanc sequitur (ut arbitramur) flamma ex oleo, et 
sevo, et cera, et hujusmodi oleosis et pinguibus. 

Flame kindles comlnietiblee ^ The intensity of Heat of flame 
more readily than many bodies do in difierent substances depends on 
whose Heat is far greater, because the composition of the boidy burn- 
it is in a condition which enables it ing, and on .its readiness to com- 
to combine easily with the inflom- bine with the Oxygen of the atmoa- 
mable cbemical elements of bodies, phere. 




176 NOVUM OEGANUM. 

quae sunt sine magna acrimonia. Fortissimus autem 
calor reperitur in pice et resina, atque adhuc magis 
in sulphure, et caphura, et naphtha, et petroleo, et 
salibus, (postquam materia cruda eruperit) et in 
horum compositionibus, veluti pulvere tormentario, 
igne Graeco^, (quern vulgo ignem ferum vocant) 
et diversis ejus generibus, quse tarn obstinatum ha- 
bent calorem^ ut ab aquis non £Etcile exstinguantur. 
S2. Existimamus etiam flammam, quse resultat ex non* 
nullis metailis imperfectis^, esse valde robustam 
et acrem. Verum de istis omnibus inquiratur 
ulterius. 

23. Videtur autem flamma fulminum potentiorum^ 
has omnes flammas superare; adeo ut ferrum ip- 
sum perfectum aliquando coUiquaverit in guttas; 
quod flanmise ilise altera facere non possunt. 

24. In ignitis autem diTend sunt etiam gradus caloris, 
de quibus etiam non facta est diligens inquisitio. 
Calorem maxime debilem existimamus esse ex lin- 
teo usto ; quali ad flammse excitationem uti sole- 
mus ; et similiter ex ligno illo spongioso, aut funi- 
culis arelactis, qui ad tormentorum accensionem 
adhibentur. Post hunc sequitur carbo ignitus ex 
lignis» et anthracibus, atque etiam ex lateribus ig- 
nitis, et similibus. Ignitorum autem vehementis- 
sime calida existimamus esse metalla ignita, ut 

^ Gunpowder. The ordinary metallic substances which are ductile 

compOBition of Gunpowder is f ni- and fixed in the fire, to a certain 

tre, f sulphur, ^ charcoal. See degree, but which are destroyed by 

infr. 11. 36. Inst. 7. the continued action of fire ; i. e. 

Greek-fire was said to be com- changed into an earth deprived of 

posed of sulphur, naphtha, pitch, all the characteristic properties of 

gum, and bitumen ; it burnt under metals — ^vic. copper, iron, tin, and 

water. It was invented by a Greek lead. 

engineer of Heliopolis in Syria, ^ " potentiorum," as opposed to 

named GaUinicus, a. d. 660. Sheet lightning. Cf. supra, II. i a. 

M " Imperfect Metals," sc. those Inst. 9. 
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ferram, et cuprum, et csetera. Verum de his etiam 
facienda est ulterior inquisitio. 

25. Inveniuntur ex ignitis nonnuUa longe calidiora, 
quam nonnuUse ex flammis. Multo euim ealidius 
est et magis adurens ferrum ignitum, quam flamma 
spiritus vini. 

26. luTeniuntur etiam ex illis, quse ignita non sunt, 
sed tantum ab igne calefacta, sieut aquae ferventes, 
et aer conclusus iu reverberatoriis, nonnuUa, quae 
superant calore multa ex flammis ipsis et ignitis. 

27. Motus auget calorem^; ut yidere est in foUibus et 
flatu; adeo ut duriora ex metallis non solvantur 
aut liquefiant per ignem mortuum aut quietum, 
nisi flatu exeitetur. 

28. Fiat experimentum per specula comburentia, in 
quibus (ut memini) hoc fit ; ut si speculum pona- 
tur (exempli gratia) ad distantiam spithamae ab ob- 
jecto combustibili, non tantopere incendat aut 
adurat, quam si positum fuerit speculum (exempli 
gratia) ad distantiam semispithamae, et gradatim et 
lente trahatur ad distantiam spithamae. Clonus ta- 
men et unio radiorum eadem sunt, sed ipse motus 
auget operationem caloris^. 

29. Existimantur incendia ilia, quae fiunt flante Tento 
forti, majores progressus fiicere adversus Tentum, 
quam secundum ventum ; quia scilicet flamma re- 
silit motu pemiciore, vento remittentc, quam pro- 
cedit, vento impellente^^. 

M By supplying a greater quan- perhaps enable us to find the exact 

tity of Oxygen from the Air. It is focus better, and so might cause a 

not mere motion, for the manufac- stronger Heat, 
turer who tried to blow his fires by This is not the case. The 

means of steam jets, simply blew brightness of fire, when exposed to 

them out. a high wind, is accounted for by 

w There is no foundation in fact note 98. 
for this. The latter process would 

N 
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SO. Flamma non emicat aut generatur, nisi detur ali- 
quid coDcavi, in quo flamma movere pofisit et lu- 
dere ; prseterqaam in flammis ^atuosis pulveris 
tormentariiy et similibus, ubi compressio et incar- 
ceratio flammae auget cgus furorem^. 

31. Incus per malleum calefit admodum; adeo ut si 
incus fuerit lamins tenuioris, existimemus illam 
per fortes et continues ictus mallei posse rube- 
score, ut ferrum ignitum ; sed de hoc fiat ezperi- 
mentum^. 

32. At in ignitis, quse sunt porosa, ita ut detur spatium 
ad exercendum motum ignis, si cohibeatur hujus- 
modi motus per compressionem fortem, statim ex- 
stinguitur ignis; veluti cum linteum ustum, aut 

- filum ardens candelie aut lampadis, aut etiam earbo 
aut pruna ardens, comprimitur per pressorium, aut 
pedis conculcationem, aut hujusmodi, statim ces- 
sant operationes ignis. 

33. Approximatio ad corpus calidum auget calorem, 
pro gradu approximationis ; quod etiam fit in lu- 
mine: nam quo propius coUocatur objectum ad 
lumen, eo magis est visibile^. 

34. Unio calorum diversorum auget calorem, nisi facta 
sit commistio corporum. Nam focus magaus, et 



1 Common flame requires Oxy- 
gen, and therefore requires room, 
i. e. air. The case of Gunpowder 
is not the same, as there the explo- 
sion arises from other causes : the 
"incarceratio" only gives direction 
to the explosive power. The actual 
expansion would he just the same 
in the open air. 

2 " Condensation, whether of air 
by pressure, or of metals by percus- 
sion, is a powerful source of Heat. 
Thus, iron may he so dexterously 
hammered as to he red-hot." Her- 



schel's Discourse, § 347. 

> ''The Laws of the Radiation of 
Heat have been found to present 
strong analogies with those of Light 
in some points, and singular differ- 
ences in others." They have been 
investigated by M. Prevost, and by 
M. M. Dulong and Petit As we 
approach the radiating body (whe- 
ther it be luminous or hot), we per- 
ceive a greater intensity of light or 
Heat, and vice versa. See Her- 
schel's Difloourse, § 351. 
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focas parvus in eodem loco, noBnihil invicein au- 
gent calorem; at aqua tepida immissa in aquam 
ferventem refrigerate 
35. Mora corporis calidi aoget cdorem. Etenim calor 
perpetno transiens et emanans commiscetur cum 
calore praeinezistente, adeo nt moltiplicet calorem. 
Nam focus non seque caleiacit cubiculum per mo- 
ram semihorse, ac si idem focus duret per horam 
integram. At hoc non &cit lumen; etenim lam- 
pas aut candeia, in aliquo loco posita, non magis 
illuminat per moram diutumam, quam statim ab 
initio^. 

96. Irritatio per frigidum ambiens auget calorem ; ut 
in focis videre est per gelu acre^ Quod existima- 
mus fieri non tantum per conclusionem et contrac- 
tionem caloris, quae est species unionis; sed per 
ezasperationem : yeluti cum aer aut baculum yio- 
lenter comprimitur aut flectitur, non ad punctum 
loci prioris resilit, sed ulterius in contrarium. Ita- 
que fiat diligens ezperimentum, per baculum vel 
simile aliquid immissum in flammam, utrum ad 
latera flammae non uvatur citius, quam in medio 
flammse. 

87. Gradus autem in susceptione caloris sunt complu- 



4 Flames cooBumiDg Oxygen 
combine their strength : water, not 
oonBuming it, but being heated by 
other means, and having no proper 
heat, when mixed at two different 
temperatures, on combination, takes 
a mean temperature between the 
two. The Heat follows the Law 
whidi leads it to tend towards an 
equilibrium. 

* Light does not seem to pene- 
trate the air as Heat does. There 
is no steady augmentation of light 
in a room, as there is of Heat. Air 



accepts Heat very slowly, and re- 
tains it readily, and so, after remov- 
ing the source of Heat the effect is 
felt for some time; whereas on re- 
moving a candle, the light dies out 
almost instantaneously. 

^ In dry frosty weather the Oxy- 
gen is more readily detached firaim 
the air, and also the draught of air 
is quicker. Also the edges of 
flame are the hottest, because of 
their contact with the Air which 
feeds. 

N 2 
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res. Atque primo omnium notandum est, quam 
parvus et exilis calor etiam ea corpora, quae caloris 
minime omnium sunt susceptiva, immutet tamen 
et nonnihil calefaciat. Nam ipse calor manus glo- 
bulum plumbiy aut alicujus metalli, paulisper de- 
tentum nonnihil cale&cit. Adeo facile, et in om- 
nibuS; traiismittitur et excitatur calor, corpore nullo 
modo ad apparentiam immutato. 
38. Facillime omnium corporum apud nos et excipit et 
remittit calorem aer^; quod optime cemitur in 
vitris calendaribus^. Eorum confectio est talis; 
accipiatur vitrum ventre concave, coUo tenui et 
oblongo ; resupinetur, et demittatur hujusmodi vi- 
trum, ore deorsum verso, ventre sursum, in aliud 
vasculum vitreum ubi sit aqua, tangendo fundum 
vasculi illius recipientis, extreme ore vitri immissi ; 
et incumbat paululum vitri immissi coUum ad os 
vitri recipientis, ita ut stare possit ; quod ut com- 
modius fiat, apponatur parum cerse ad os vitri reci- 
pientis, ita tamen ut non penitus obturetur os ejus, 
ne ob defectum aeris succedentis impediatur motus, 
de quo jam dicetur, qui est admodum facilis et de- 
licatus. 

Oportet autem ut vitrum demissum, antequam 
inseratur in alteram, calefiat ad ignem a parte su- 
perior!, ventre scilicet; Postquam autem iuerit 
vitram illud collocatum, ut diximus, recipiet et 
contrahet se aer (qui dilatatus erat per caleiactio- 

7 Erroneous. Cf. sapra, note ^ tion of Air, but of Mercury. New* 
and II. 13. Inst. i8. ton has the credit of having been 

8 Cf. Herschel's Discourse, § 356. the first to graduate the Thermo- 
''The Thermometer, as originally meter." This last remark is surely 
constructed by ComeUus Drebell, wrong; for Bacon below expressly 
was an Air Thermometer. Those says Debet appendi charta an- 
now in use measure accessions of gusta et oblonga, et gradUms (quot 
Heat, not by the degree of dilata- libuerit) interstincta." 
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nem) post moram sufficientem pro extinctione 
illius ascititii caloris, ad talem extensionem sWe 
dimensionem, qualis erit aeris ambieDtis aut com- 
munis tunc temporiSy quando immittitur vitrum; 
atque attrahet aquam in sursum ad bujusmodi 
mensuram. Debet autem append! cbarta angusta 
et oblonga, et gradibus (quot libuerit) interstincta, 
Videbis autem, prout tempestas diei incalescit aut 
fngescit, aerem se contrabere in angustius per fri- 
gidum, et extendere se in latius per calidum; id 
quod conspicietur per aquam ascendentem quando 
contrabitur aer, et descendentem sive depressam 
quando dilatatur aer. Sensus autem aeris, quate- 
nus ad calidum et frigidum, tam subtilis est et 
exquisitus, ut fecultatem tactus bumani multum 
superet ; adeo ut solis radius aliquis, aut calor an- 
belitus, multo magis calor manus, super yitri sum- 
mitatem positus, statim deprimat aquam mani- 
festo. Attamen existimamus, spiritum animalium 
magis adbuc exquisitum sensum habere calidi et 
fngidi, nisi quod a mole corporea impediatur et 
hebetetur. 

39* Post aerem existimamus corpora esse maxime sen- 
sitiva caloris ea, quse a frigore recenter immutata 
sint et compressa, qualia sunt nix, et glacies; ea 
enim leni ah'quo tepore solvi incipiunt et colliquari. 
Post ilia sequitur fortasse argentum viTum. Post 
illud sequuntur corpora pinguia, ut oleum, buty- 
rum, et similia; delude lignum; deinde aqua. Post- 
remo lapides, et metalla, quae non facile calefiunt, 
prsesertim interius. Ilia tamen calorem semel sus- 
ceptnm diutissime retinent ; ita ut later, aut lapis, 
aut ferrum ignitum, in pelvim aquae frigidse im- 
missum et demersum, per quartam partem horse 
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(pins minus) retineat calorem, ita ut tangi non 
possit^. 

40. Quo minor est corporis moles^ eo citins per corpus 
calidum approximatum incalescit ; id quod demon- 
strat omnem calorem apud nos esse corpori tangi- 
biii quodammodo adversum^^ 

41. Calidum, quatenus ad sensum et tactum humanum, 
res varia est et respectiva : adeo ut aqua tepida, si 
manus frigore oocupetur, sentiatur esse calida ; sin 
manus incaluerit, frigida. 



Quam inopes simus historiae, quivis facile advertet, 
cum in tabtdis superioribus, prs&terquam quod loco his- 
torise probatae et instantiarum certarum nonnunquam 
traditiones et relationes inseramus, (semper tamen ad- 
jecta dubise fidei et auctoritatis nota) ssepenumero 
etiam hisce verbis, Fiat ea^perimentumy vel Inquiratur 
ulteriuSf uti cogamur^\ 



Atque opus et officium harum trium tabularum 
Comparentiam instantiarum ad intellectum vocare con- 
suevimus. Facta autem comparentioy in opere ponenda 
est ipsa inductio. Invenienda est enim» super compa- 
rentiam omnium et singulamm instantiarum, natura 
talis, quffi cum natura data perpetuo adsit, absit ; atque 
crescat, et decrescat ; sitque (ut superius dictum est) 
limitatio naturae magis communis". Hoc si mens jam 

' An this of course is acoounted firom the greater density; i. e. from 

for by the greater density of stones <he nnmber of particles to be heated, 

and metals. ^> The constant eomctioa which 

Wrong again for the same rea- Bacon's Tables require needs but 

son. Solid bodies are the best con- little apology ; and they who are 

dnctors of Heat; and the longer hard upon him might well recollect 

time which bodies of greater mass this Aphorism, 

take in growing hot, arisss entirely Of. supr. II.4,&c. Appendix E. 
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ab initio facere tentet affirmatiye^^ (quod sibi permissa 
semper fiftcere solet) occurrent phantasmata, et opina- 
bilia, et notionalia male terminata, et axiomata quo- 
tidie emendanda ; nisi libeat (scholaram more) pugnare 
pro falsis^^ Ea tamen proculdubio erunt meb'ora aut 
praviora, pro facultate et robore intellectus qui opera- 
tnr. At omnino Deo (formarum inditori et opiiSci^^) 
aut fortasse angelis et intelligentiis competit, formas 
per affirmationem immediate nosse, atque ab initio 
contemplationis. Sed certe supra hominem est ; cui 
tantum conceditur, procedere prime per negativcLs^ et 
postremo loco desinere in qfirmativaSy post omnimodam 
exdusionem. 



Itaque naturae facienda est prorsus solutio et separa- 
tio; non per ignem certe, sed per mentem, tanquam 
ignem divinum. Est itaque inductionis verse opus pri- 
mum (quatenus ad inveniendas formas) rejectio sive ea?- 
dusiva naturarum singularum, quae non inveniuntur in 
aliqua instantia, ubi natura data adest; aut inveniuntur 
in aliqua instantia, ubi natura data abest ; aut inveni- 
untur in aliqua instantia crescere, cum natura data de- 
crescat ; aut decrescere, cum natura data crescat. Turn 
vero poet ref'ectumem et esclusivam debitis modis fac- 
tam^ secundo loco (tanquam in fundo) manebit (abeun- 

^ Cf. rapr. I. 46. " intelligenthfl/'the Scholastic name 

Btw dui^vXarrcir— as an In* for beings of higher order than man, 

teDactoal eiiadae, not as in search who know instinctivdj, it maj be; 

after IVnth. Bacon would only and not hj means of processes, 

regard Mental training as in con- The necessity for negatwe inyesti- 

neetion with Truth. " Scholarum gation is a sign of the feebleness of 

more" may here mean places of Man's Intellect. 

edncatum» as the Schools" of the This also corresponds to some 

Unmrsities. We retain relics of degree with the Aristotelian doctrine 

Una prindpk of disputation in the that the happiness of all above Man 

Divinity exercises at Oxford. is contemph^ve. 
This looks quite Platonic— 
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tibus in fumum opinionibos yolatilibus) forma affirma- 
tiva, solida, et vera, et bene terminata. Atque hoc 
breve dictu est, sed per multas ambages ad hoc perve- 
nitur. Nob autem nihil fortasse de iis^ quse ad hoc 
iaciunt, prsetermittemus. 

XVII. 

Cavendum autem est, et monendum quasi perpetuo, 
ne, cum tantse partes formis yideantur a nobis tribui, 
trahantur ea, quae dicimus, ad formas eas, quibus ho- 
minum contemplationes et cogitationes hactenus assue- 
verunt. 

Primo enim, de formis copulatis^^ quae sunt (ut dixi- 
mus) naturarum simplicium conjugia ex cursu communi 
universi, ut leonis, aquilse, rosse, auri, et hujusmodi, im- 
prsesentiarum non loquimur. Tempus enim erit de iis 
tractandi, cum ventum fuerit ad kUentes processus, et 
latentes schematismos, eorumque inventionem, prout re- 
periuntur in substantiis (quas vocant) sen naturis con- 
cretis. 

Rursus vero, non intelligantur ea, quae dicimus 
(etiam quatenus ad naturas simplices) de formis et 
ideis abstractis^ aut in materia non determinatis, aut 
male determinatis^^ Nos enim quum de formis loqui- 
mur, nil aliud intelligimus, quam leges illas et deter- 



i< Two uses of the Term Form 
are rejected, (i) Forma copulata, 
simply (it would seem) combinations 
in an minatiiral manner of indiyi- 
dnals belonging to different classes. 
Classes keep to themselves natu- 
rally : if they transgress^ the result 
is a ''Lusus Naturae*' of some kind, 
(a) Forma! et Idea ahetracUe. The 
Flatonio ctSiy x^picrrA, as Aristotle 
termed them. For all this Apho- 
rism, see Appendix £. The "ut 
diximus'* refers to II. 5. 



17 The Platonic Forms. Bacon 
uses similar language to this in the 
De Augm. III. iv. Manifestum 
est> Platonem, virum sublimb inge- 
nii (quique yelut ex rape excelsa 
omnia drcumspiciebat), in sua de 
Ideis doctrina, Formas esse verum. 
scientise objectum vidisse; utcun- 
que sententise hujus verissimse 
fructum amiserit, formas penitus a 
materia abstractas, non in materia 
detenmnatas, contemplando et pren- 
sando." 
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minationes actus puri, quae naturam aliquam dimplicem 
ordinant et constituunt ; ut calorem, lumen, pondus, in 
omnimoda materia et subjecto susceptibili. Itaque 
eadem res est forma calidi, aut forma luminis, et lex 
calidi sive lex luminis; neque vero a rebus ipsis et 
parte operativa unquam nos abstrahimus, aut recedi- 
mus. Quare cum dicimus (exempli gratia) in inqui- 
sitione formse caloris, R^ice tenuitatent, aut Tenuittzs 
nan est ex forma ctdoris ; idem est ac si dicamus, 
Potest homo svperinducere calorem in corptis densum ; 
aut contra, Potest homo auferre aut arcere calorem a 
corpore tenui. 

Quod si cuiquam yideantur etiam formae nostrse ha- 
bere nonnihil abstracti, quod misceant et conjungant 
heterogenea, (yidentur enim valde esse heterogenea 
calor ccelestium, et ignis ; rubor fixus in rosa, aut simi- 
libuSy et apparens in iride, aut radiis opalii, aut ada- 
mantis ; mors ex summersione, ex crematione, ex 
punctura gladii, ex apoplexia, ex atrophia ; et tamen 
conyeniunt ista in natura calidi, ruboris, mortis) is se 
habere intellectum norit consuetudine et integralitate 
rerum et opinionibus captum et detentum. Certissi- 
mum enim est, ista, utcunque heterogenea et aliena, 
coire in formam, siye legem eam, quae ordinat calorem, 
aut ruborem, aut mortem; nec emancipari posse poten- 
tiam humanam, et liberari a naturae cursu communi, et 
expandi et exaltari ad efficientia noya, et modes ope- 
randi noyos, nisi per reyelationem et inyentionem hu- 
jusmodi formarum ; et tamen post istam unionem na- 
turae^^, quae est res maxime principalis, de naturae diyi- 
sionibus et yenis, tam ordinariis, quam interioribus et 
yerioribus, suo loco postea dicetur. 

I. e. the common Form or principle of Nature found in Heterogene- 
ous Natures. Cf. supr. II. 3. 
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Jam vero proponendum est exemplum esdusumis 
sive rejectionis naturarum quse per tabtdas compareur 
tuB reperiuntur non esse ex forma calidi ; illud interim 
monendo, non solum sufficere sin^las tabulas ad refec- 
tionem alicujus naturse, sed etiam unamquamque ex 
instantiis singularibus in illis contentis. Manifestum 
enim est ex iis, quae dicta sunt, omnem instantiam cm- 
tradictoriam destruere opinabile de forma. Sed nihilo- 
minus quandoque perspicuitatis causa, et ut usus 
tabularum clarius demonstretur, ea^cltcsivam duplicamus^ 
aut repetimus. 

Exemplum e^clusiv6B, sive rejectionis mlurarum a 
forma calidi. 

1. Per radios solis, rejice naturam elementarem ^. 

2. Per ignem communem, et maxime per ignes sub- 
terraneos (qui remotissimi sunt, et plurimum inter- 
cluduntur a radiis coelestibus) rejice naturam cob- 
lestem. 

3. Per calefactionem omnigenum corporum (hoc est, 
mineralium, vegetabilium, partium exteriorum ani- 
malium, aquae, olei, aeris, et reliquorum) ex appro- 
ximatione sola ad ignem aut aliud corpus calidum; 
rejice omnem varietatem, sive subtiliorem texturam 
corporum. 

4. Per ferrum et metalla ignita, quae calefaciunt alia 
corpora, nec tamen omnino pondere aut substantia 
minuuntur; rejice inditionem sive mixturam sub- 
stantive alterius calidi. 

5. Per aquam ferventem^ atque aerem, atque etiam 

1^ Canying out the principle of under one of the four Elementi. 
opcntioa laid down in II. i6. It is usually translated Tenes- 

^ Such a nature as would come trial.'* 
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per metalla, et alia solida calefecta, sed non usqae 
ad igniticmem sive ruborem; re/ice lucem et lu- 
men 

6. Per radios lunse, et aliarum stellarum, (excepto 
sole) refiee etiam lucem et lumen. 

7* Per comparativam ferri igniti, et flammse spiritus 
Tini, (ex quibus ferrum ignitum plus babet calidi 
et minus lucidi, flamma autem spiritus Tini plus 
lucidi et minus calidi) r^Vce etiam lucem et lumeu. 

8. Per aurum et alia metalla ignita, quae densissimi 
sunt corporis secundum totum^; refice tenuita- 
tem. 

9. Per aerem, qui invenitur ut plurimum frigidus, et 
tamen manet tenuis ; refice etiam tenuitatem. 

10. Per ferrum ignitum, quod non intumescit mole ®, 
sed manet intra eandem dimensionem visibilem; 
refice motum localem, aut expansivum, secundum 
totum. 

11. Per dilatationem aeris in vitris calendariis etsimili- 
bus» qui moretur localiter et expansive manifesto, 
neque tamen coUigit manifestum augmentum calo- 
ris ; refice etiam motum localem, aut expansivum 
secundum totum. 

IS. Per ikcilem tepefactionem omnium corporum, abs- 
que aliqua destructione aut alteratione notabili; 
refice naturam destructivam, aut inditionem vio- 
lentam alicujus naturse novie. 

IS. Per consensum et conformitatem operum similium, 
quae eduntur a calore et a frigore ; refice motum 
tarn expansivum quam contractivum, secundum 
totum. 

'1 bt» and hmen. "Lux, id quod 22 Qf. gupr. II. 12. Inst. aa. 
himine difRinfitur, daritas, fulgor; ^ Erroneous. Iron expands un- 
Immm, id quod splendorem diffun- der Heat, 
dit." Dodsrlem, ii. 66. 
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14. Per acceosionem caloris ex attritione corporum; 

rejice naturam principalem. Naturam principalem 

vocamus earn, quae positiva reperitor in natura, nec 

causatur a natura pnecedente. 
Sunt et aliae naturae: neque enim tabulas conficimus 

perfectas, sed exempla tantum. 
Omnes et singulse naturae praedictae non sunt ex forma 
calidi. Atque ab omnibus naturis praedictis liberatur 
homo in operatione super calidum. 



Atque in ea;clusiva jacta sunt fundamenta inductimis 
verae, quae tamen non perficitur donee sistatur in aflSr- 
mativa. Neque vero ipsa ea^dusiva uUo mode perfecta 
est^ neque adeo esse potest sub initiis. Est enim e^du- 
siva (ut plane liquet) rejectio naturarum simplicium. 
Quod si non habeamus adhuc bonas et veras notiones 
naturarum simplicium, quomodo rectificari potest esdu- 
siva f At nonnuUae ex supradictis (veluti notio naturae 
elementaris, notio naturae coelestis, notio tenuitatis) 
sunt notiones vagae, nec bene terminatae. Itaque nos, 
qui nec ignari sumus, nec obliti, quantum opus aggre- 
diamur, (viz. ut faciamus intellectum humanum rebus 
et naturae parem) nuUo modo acquiescimus in his, quae 
adhuc praecepimus : sed et rem in ulterius provehimus, 
et fortiora auxilia in usum intellectus machinamur et 
ministramus; quae nunc subjungemus. £t certe in 
interpretatione fuUuriB animus omnino taliter est prae- 
parandus et formandus, ut et sustineat se in gradibus 
debitis certitudinis, et tamen cogitet (praesertim sub 
initiis) ea, quae adsunt, multum pendere ex iis, quae 
supersunt. 



Attamen quia citius emergit^ Veritas ex errore quam 

M Not always. The progress in a wrong and a definite line is more 



XIX. 



XX. 
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ex confusione, utile putamus, ut fiat permissio iiitellec- 
tui, post tres tabulas comparentice primce (quales posui- 
mus) factas et pensitatas, accingendi se at tentandi 
opus interpretationis naiurm in affirmatiya; tam ex 
instantiis tabularum, quam ex iis, quae alias occurrent. 
Quod genus tentamenti, permissionem intellectm, sive 
interpretationem inchoatam, sive vindemiaiionem pri- 
mam^ appellare consuevimus. 

Vindemiatio prima de forma calidi. 
Animadyertendum autem est, fonnam rei inesse (ut 
ex iis, quffi dicta sunt, plane liquet) instantiis universis 
et singulis, in quibus res ipsa inest ; aliter enim forma 
non esset : itaque nulla plane dan potest instantia con- 
tradictoria. Attamen longe magis conspicua invenitur 
forma et evidens in aliquibus instantiis^ quam in aliis ; 
in iis yidelicet, ubi minus cohibita est natura formse, et 
impedita, et redacta in ordinem, per naturas alias. Hu- 
jnsmodi autem instantias, elucescentias vel instantias 
ostensivas appellare consuevimus^. Pergendum ita- 
que est ad vindemiaiionem ipsam primam de forma 
calidi. 

Per universas et singulas instantias, natura, cujus 
limitatio est calor, yidetur esse motus. Hoc autem 



harmful than no progress at all; 
and definite error is often more 
tenacious than indefinite. 

3* This phrase, "Vindemiatio pri- 
moy" shews that Bacon does not 
think he has settled the subject of 
Heat, or has arrived at its Form. 
All die other Auxilia (cf. infir. II. 
3i) are jet to be brought to bear 
upon it. For after all, ''Limited 
Motion'' is by no means a Physical 
Form, if one rightly understands 
Bacon's meaning; but at the best 



a substitution only ''notionis ma- 
gis noscibilis." Bacon's Motus" 
may possibly be right, though the 
Instances by which he readies it 
are wrong. At present the judg- 
ment of the Authorities on Physical 
subjects inclines to the contrary 
view; viz. that Heat is a very sub- 
tle material substance, not a mere 
motion in other substances. See 
infir. note 38. 
» Cf. infr. II. 24. 



Digitized by 



190 



NOVUM ORGANUM. 



maxime ostenditur in flamma^ qiue perpetuo moyetur ; 
et in liquoribus ferventibus aut bullientibus, qui etiam 
perpetuo moventur. Atque ostenditur etiam in ind- 
tatione sive incremento caloris facto per motum ; ut in 
foUibus, et yentis : de quo vide Instant 29. Ta6. S. 
Atque similiter in aliis modis motus, de quibus yide 
Instant. 28. et 31. Ta6. S. Bursus ostenditur in ex- 
tinctione ignis et caloris per omnem fortem compressio- 
nem, quae fbenat et cessare focit motum : de qua yide 
Instant. 30. et 32. Tab. 3. Ostenditur etiam in hoc, 
quod omne corpus destruitur, aut saltem insigniter 
alteratur, ab omni igne et calore fbrti ac yehementi. 
Undo liquido constat, fieri a calore tumultum et pCT- 
turbationem, et motum acrem, in partibus intemis cor- 
poris ; qui sensim yergit ad dissolutionem. 

Intelligatur hoc, quod diximus de motu, (nempe, ut 
sit instar generis ad calorem) non quod calor generet 
motum, aut quod motus generet calorem, (licet et hsec 
in aliquibus yera sint) sed quod ipsissimus calor, siye 
quid ipsum ^ caloris sit motus, et nihil aliud : limitatus 
tamen per differentias, quas mox subjungemus, post- 
quam nonnuUas cautiones adjecerimus ad eyitandum 
lequiyocum. 

Calidum ad sensum, res respectiya est, et in ordine 
ad hominem^ non ad uniyersum : et ponitur recte ut 
effectus caloris tantum in spiritum animalem ^ : quin- 
etiam in se ipso res yaria est, cum idem corpus (prout 
sensus prsedisponitur) inducat perceptionem tarn calidi 
quam frigidi : ut patet per Instant. 41. Tab. 3. 

Neque yero communicatio caloris, siye natura ejus 

V fyj utimms Calor siye quid i^- if Bacon believed that he had really 

turn Caloris" — essential Heat, or reached the Form. 

ri cZmu of Heat. That which ^ For note on Spiriiut AnimaUM, 

makes it what it is. This looks as see infr. II. 27. 
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trandtiTa, per quam corpus admotum corpori calido 
iQcalescit^ confundi debet cum forma calidi ^. Aliud 
enim est ealidum, aliud calefiactivum. Nam per mo- 
tum attritionis inducitur calor absque aliquo calido 
prsecedente, undo excluditur caleiactivum a forma ca- 
lidi. Atque etiam ubi calidum efficitur per approxi- 
inationem calidi, hoc ipsum non fit ex forma calidi; 
sed omnino pendet a natura altiore et magis communi ; 
yie. ex natura assimilationis sive multiplicationis sui : 
de qua iacienda est separatim inquisitio. 

At notio ignis plebeia est, et nihil valet : oomposita 
enim est ex concursu qui fit calidi et lucidi in aliquo 
oorpore ; ut in flamma communi, et corporibus accensis 
usque ad ruborem. 

Remote itaque omni aequivoco, veniendum jam tan- 
dem est ad differentiae veras, quae limitant motum, et 
constituunt eum in formam calidi. 

Prima igitur differentia ea est, quod calor sit motus 
expansivus^, per quern corpus nititur ad dilatatio- 
nem sui, et recipiendum se in majorem sphseram sive 
dimensionem, quam prius occupaverat. Hsec autem 
differentia maxime ostenditur in flamma ; ubi fiimus 
sive halitus pinguis manifesto dilatatur et aperit se 
in flammam. 

Ostenditur etiam in omni liquore fervente, qui 

» Right. Gf. Henchel's Dis- theIVthTable(cf. supr. II.18. Inst. 

eoiirM»§345. The communication 10); nor does the distinction of 

of Heat, (which lesulti from the " secundom totum" throw much 

Law of Heat, whereby it always light on it. See Limitation 3. The 

endaayours to cause an equilibrium £act however is correct. Tlie dila- 

of temperature) is entirely distinct tation of bodies by Heat forms the 

from Heat itself. subject of that separate branch of 

^ It would seem hard to recon- Science which is termed Pyrome- 

cile this with the loth Rc|{ection in try. 
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manifesto intumescit, insurgit, et emittit buUas, at- 
que urget processum expandendi se, donee vertatur 
in corpus longe magis extensum et dilatatum, quam 
sit ipse liquor: viz. in vaporem, aut fdmum, aut 
aerem. 

Ostenditur etiam in omni ligno et combustibili ; 
ubi fit aliquando exsudatio, at semper evaporatio. 

Ostenditur etiam in colliquatione metallorum ; 
quae (cum sint corporis compactissimi) non facile 
intumescunt et se dilatant: sed tamen spiritus eo- 
rum, postquam fiierit in se dilatatus^ et majorem 
adeo dilatationem concupierit, trudit plane et agit 
partes crassiores in liquidum. Quod si etiam calor 
fortius intendatur, solvit et vertit multum ex iis in 
volatile. 

Ostenditur etiam in ferro aut lapidibus : qu«e licet 
non liquefiant aut fiindantur, tamen emoUiuntur^^. 
Quod etiam fit in baculis ligni, quae calefacta paulu- 
lum in cineribus calidis fiunt flexibilia. 

Optime autem cemitur iste motus in aere, qui per 
exiguum calorem se dilatat continuo et manifesto, 
ut per Instant 38. Tab. 3. 

Ostenditur etiam in natura contraria frigidi^. 
Frigus enim omne corpus contrahit et cogit in an* 
gustius ; adeo ut per intensa frigora clavi excidant 
ex parietibus, sera dissiliant, vitrum etiam calefactum 

Baoon here seems to oontem- not actually trae that fngus omne 

plate the possibility of Iron, and corpus contrahit/' The contrary 

some kinds of Stone, not melting, is the case with Ice. The French 

There is no solid substance known, popular way of speaking of "de- 

which, by a sufficiently intense grees of Cold," (arising from their 

Heat, may not be melted, and final- use of R^umur's Thermometer, so 

ly dissipated in vapour.'' Herschel's graduated that the freezing point is 

Discourse, § 357. zero,) tends to keep up this fidse 

^ Cold is here regarded as a se- notion of absolute Cold, 
parate and chstinct Nature. It is 
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et subito positum in frigido dlssiliat et frangatur. 
Similiter aer per levem infrigidationem recipit se in 
angustius : ut per Instant 88, Tab. 8. Venim de his 
fiisius dicetur in inquisitione de frigido. 

Neque rairum est, si calidum et frigidum edant 
complures actiones communes, (de quo vide Instant. 
82. Tab. 2.) cum in^eniantur duse ex sequentibus 
differentiis, (de quibus mox dicemus) quae competunt 
utrique naturae ; licet in hac differentia (de qua nunc 
loquimur) actiones sint-ex diametro opposite : cali- 
dum enim dat motum expansivum et dilatantem, 
frigidum autem dat motum contractivum et coeun- 
tem. 

Secunda differentia est modificatio prions; h»c vide- 
licet, quod calor sit motus expansivus, sive versus 
circumferentiam : hac lege tamen, ut una feratur 
corpus sursum ^. Dubium enim non est, quin sint 
motus complures mixti. Exempli gratia : sagitta aut 
spiculum simul et progrediendo rotat, et rotando 
progreditur. Similiter et motus caloris simul est et 
expansivus, et latio in surpum. 

Hsec vero differentia ostenditur in forcipe, aut 
bacillo ferreo imniisso in ignem : quia si immittatur 
perpendiculariter, tenendo manum superius, cito 
manum adurit; sin ex latere aut inferius, omnino 
tardius. 

Conspicua etiam est in distiRaiionibus per descen- 
sorium^ ; quibus utuntur homines ad flores delicati- 

Heat in itself has no upward particles do), 
tendency; for though heated parti- ^ i. e. fire is lighted above the 

des rise, this is merely a conse- flowers, and so the Heat descends 

quence of their expansion (i. e. of to them. The ordinary method of 

Uieir occupying more space, rela- distillation is to iomierse the sub- 

tively to their density, than other stance in a water or sand-bath, and 

O 
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ores^ quorum odores facile evanescunt. Nam hoc 
repent iudustria, ut collocent ignem non subter, sed 
supra, ut adurat minus* Neque enim flamma tan- 
tum vergit sursum, sed etiam omne calidum. 

Fiat autem experimentum hujus rei in contraria 
natura frigidi : viz. utrum frigus non contrahat cor- 
pus descendendo deorsum; quemadmodum calidum 
dilatat corpus ascendendo sursum. Itaque adhibe- 
antur duo bacilla ferrea, vel duo tubi vitrei, quoad 
cetera pares ; et calefiant nonnihil ; et ponatur 
spongia cum aqua fiigida, vel nix, subter unam, et 
similiter super alteram. Existimamus enim, cele- 
riorem fore refrigerationem ad extremitates in eo 
bacillo ubi nix ponitur supra, quam in eo ubi nix 
ponitur subter : contra ac fit in calido. 

Tertia differentia ea est ; ut calor sit motus, non ex- 
pansivus uniformiter secundum totum^ sed expan- 
sivus per particulas minores corporis ; et simul cohi- 
bitus, et repulsus, et reverberatus ; adeo ut induat 
motum alternativum^, et perpetuo trepidantem, et 
tentantem, et nitentem, et ex repercussione irrita- 
tum ; Ande furor ille ignis et caloris ortum habet. 

Ista vero differentia ostenditur maxime in flamma 
et liquoribus bullientibus : quae perpetuo trepidant, 
et in parvis portionibus tument, et rursus subsidunt. 

Ostenditur etiam in iis corporibus, quae sunt tarn 
durae compagis, ut calefacta aut ignita non intume- 



light fire under it. The reason for 
this is, that by this means the great- 
est possible regularity of tempera- 
ture can be obtained. 

^ This notion of transmission of 
Waves of Heat, as of light, sound. 



or colour, is possibly a correct one. 
But if (as seems almost certain) 
Heat be regarded as material, the 
ondulatory Theory must be aban- 
doned. 
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scant aut dilatentur mole; ut femim ignitum, in 
quo calor est acerrimus. 

Ostenditur etiam in hoc, quod per frigidissimas 
tempestates focus ardeat acerrime. 

Ostenditur etiam in hoc, quod cum extenditur 
aer in vitro calendar! absque impedimento aut re- 
pulsione, uniformiter scilicet et sequaliter ; non per- 
cipiatur calor. Etiam in ventis conclusis, licet 
erumpant yi maxima, tamen non percipitur calor 
insignis; quia scilicet motus fit secundum totum, 
absque motu altemante in particulis. Atque ad hoc 
fiat experimentum, utrum flamma non urat acrius 
versus latera, quam in medio flammae. 

Ostenditur etiam in hoc, quod omnis ustio transi- 
gatur per minutes poros corporis, quod uritur ; adeo 
ut ustio subruat, et penetret, et fodicet, et stimulet ; 
perinde ac si essent infinitse cuspides acus. Itaque 
ex hoc illud etiam fit, quod omnes aquse fortes (si 
proportionatae sint ad corpus in quod agunt) edant 
' opera ignis, ex natura sua corrodente et pungente. 

Atque ista differentia (de qua nunc dicimus) com- 
munis est cum natura fiigidi; in quo cohibetur 
motus contractivus, per renitentiam expandendi; 
quemadmodum in calido cohibetur motus expan- 
sivus, per renitentiam contrahendi. 

Itaque sive partes corporis penetrent versus inte- 
rius, sive penetrent versus exterius, similis est ratio ; 
licet impar admodum sit fortitude: quia non habe- 
mus hie apud nos in superficie terrse aliquid, quod 
sit impense frigidum ^. Vide Instant. 27. Tab. 1. 

^ Cf. infra, II. 50. § 3, on the con's days, and led him to note the 

want of excessive cold. The means want of cold as a deficiency both 

of obtaining cold (or, to speak more here and below in 11. 5a It is still 

correctly, causing evaporation of true that our power of producing 

Heat) were almost unknown in Ba- Cold is far more limited than that 
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Quarta differentia est modificatio prions : haec scilicet^ 
quod motus ille stimulationis aut penetrationis de- 
beat esse nonnihil rapidus et mini me lentus ; atque 
fiat etiam per particulas, licet minutas ; tamen non 
ad extremam subtilitatem, sed quasi majusculas* 

Ostenditur hsec differentia in comparatione ope- 
rum quae edit ignis, cum iis quae edit tempus sive 
ffitas. ^tas enim sive tempus arefacit, cousumit^ 
subruitj et incinerat, non minus quam ignis: vel 
potius longe subtilius : sed quia motus ejusmodi est 
lentus admodum, et per particulas valde exiles, non 
percipitur calor. 

Ostenditur etiam in comparatione dissolutionum 
ferri et auri^. Aurum enim dissolvitur absque ca- 
lore excitato; ferrum autem cum vehementi exci- 
tatione caloris, licet simili fere intervallo quoad 
tempus. Quia scilicet in auro, ingressus aquse sepa- 
rationis est demons et subtiliter insinuans, et cessio 
partium auri facilis : at in ferro, ingressus est asper, 
et cum conflictu, et partes ferri habent obstinatio- 
nem majorem. 

Ostenditur etiam aliquatenus in gangrsenis non- 
nullis et mortificationibus camium ; quae non exci- 
tant magnum calorem aut dolorem, ob subtilitatem 
putreikctionis. 

Atque haec sit prima vindemiatio sive interpretatio 
inchoata de forma calidi, facta per permissionem inteU 
lecttis. 

Ex vindemiatione autem ista prima, forma sive defi- 

of producing Heat. The sudden ^ These processes (dissolution of 

expansion of gases from a liquid Gold by Chemical agencies, and of 

state into vapour is the most power- Iron by Heat of Fire) are not to be 

ful source of cold known. Her- thus compared together. 
Bchel's Discourse, § 354. 
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Ditio vera caloris (ejus, qui est in ordine ad universum, 
non relativus tantummodo ad sensura) talis est, brevi 
verborum complexu. Cahr est motus ea^pansivtis, cohi- 
Aiius, et nitens per partes minores, Modificatur autem 
expansio: ut ewpandendo in ambitumy nonnihil tamen 
inclinet verstis superiora. Modificatur autem et nixus 
ille per partes ; tU non sit omnino seynis, sed incitatusy 
et cum impetu nonnvUo^. 

Quod vero ad operativam attinet, eadem res est. 
Nam designatio est talis. Si in aliquo corpore natu^ 
rali poteris ea^citare motum ad se dilatandum, aut ejc- 
pandendum ; eumque motum ita reprimere et in se rer- 
tere, ut dHaiatio ilia non procedat eegmlitery sed partim 
odtineat, partim retrudatur ; proctddubio generabis cali" 
dum : non habita ratione, sive corpus illud sit elemen- 
tare, (ut loquuntur) sive imbutum a ccelestibus^ ; sive 
luminosum, sive opacum ; sive tenue, sive densum ; 
sive localiter expansum, sive intra claustra dimensionis 
primse contentum ; sive vergens ad dissolutionem, sive 



M Thus ends Bacon's iUostradon 
of his Method. Though we may 
not use it in modem Induction, 
stiU it quite deserves Playfair's en- 
comium : " Bacon's method of 
treating his collection of facts on 
the subject of Heat is extremely 
judicious, and the whole disquisi- 
tion highly interesting." EncycL 
Brit. Dissert, iii. p. ^&o. At first 
these 30 Aphorisms seem to have 
been regarded as the most valuable 
part of the Novum Organum ; and 
were even printed without the rest 
of the work at Leyden in 1638. It 
isy of course, valuable as a full spe- 
cimen of his Method : by which he 
hoped "to level intellecto," and to 
obtain a sort of mathematical cer- 
tainty in discovery. And it is no 
little praise to be able to add that 



''his Hypothesis is the very same 
as one of tliose which for more than 
two centuries has divided the opin- 
ions of Philosophers. It is still a 
question whether Heat is really 
fiMtter, or any thing more than 
Motion.'* The authorities now in- 
cline to the former opinion, since 
Dr. Black's discoveries of Latent 
Heat. 

^ This is the scholastic distinc- 
tion between bodies Terrestrial or 
Elementary and bodies Celestial. 
As far as modem Astronomy and 
Chenustry enable us to judge, there 
is no difference in material between 
tile heavenly bodies and the earth ; 
nor, from one's knowledge of theur 
connection by means of gravity, 
would one expect any thing else. 
Cf. supra, II. 18. 
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manens in statu; sive animal, sive vegetabile, sive 
minerale ; sive aqua, sive oleum, sive aer ; aut aliqua 
alia substantia qusecunque susceptiva motus prsedicti. 
Calidum autem ad sensum res eadem est : sed cum 
analogia, qualis competit sensui. Nunc vero ad ulte- 
riora auxilia procedendum est. 

XXI. 

Post Tabtdas comparentuB primce^ et rejectionem sive 
ea;cltistvam, nec non vindemiationem primam &ctam se- 
cundum eas ; pergendum est ad reliqua auxilia intel- 
lectus, circa interpretationem natures^ et inducHonem 
veram ac perfectam. In quibus proponendis, ubi opus 
erit tabulis, procedemus super calidum et frigidum^ ; 
ubi autem opus erit tantum exemplis paucioribus, pro- 
cedemus per alia omnia : ut nec confiindatur inquisitio, 
et tamen doctrina versetur minus in angusto. 

Dicemus itaque prime loco, de pr€Progativts instanr 
tiarum^^ : secundo, de adminicults inductionis : tertio^ 
de rectificatione inductionis : quarto, de vmnatione in- 
quisitionis pro natura subjecti : quinto, de prcBrogativis 
naiurarum quatenus ad inquisitionem, sive de eo quod 
inquirendum est prius et posterius : sexto^ de terminis 
inquisitionisy sive de st/nopsi omnium naturarum in 
universe : septimo, de deductione ad prasint sive de eo 

^ This shews that Bacon did not racteristic phenomena, selected from 

oonsiderthe Form of Heat to he yet the great mass of &cts existing in 

discovered, unless the discussion in nature. Phenomena so selected on 

II. 1 1>20 be supposed to be a sample account of some peculiarly forcible 

of the results of the whole Method, way in which they strike the reason, 

41 Vr€BrogatwiB refers to the Ro- and impress us with a kind of i 



man system of voting by centuries, of causation, or a particular aptitude 

That which voted first was called for generalization, he considers, and 

the Prserogative Century ; and it justly, as holding a kind of prero- 

was usuaUy found that by some gative dignity, and claiming our 

prejudice or superstition it influ- first and especial attention in phy- 

enced the rest, which seldom voted sical enquiries." Herschel's IMs- 

otherwise. Cf. Cio. pro Mnr. zviii. course, § 190, 
By this name Bacon denoted ''cha- 
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quod est in ordine ad hominem : octavo, de parascevis 
ad inquisitionem : postremo autem, de scala ascensoria 
et descensoria aanomatum^^. 

XXII« 

Inter pnBrogativas instantiarum, primo proponemus 
instantias solitarias. Esb autem sunt solitaritB^ quse ex- 
hibent naturam^, de qua fit inquisitio, in talibus sub- 
jectis, quse nil habent commune cimi aliis subjectis, 
prater illam ipsam naturam : aut rursus qu^ non ex- 
hibent naturam, de quo fit inquisitio, in talibus sub- 
jectis, quae sunt similia per omnia cum aliis subjectis, 
praeterquam in ilia ipsa natura. Manifestum enim est, 
quod hujusmodi instantise toUant ambages, atque acce- 
lerent et roborent ea;clusivam ; adeo ut paucse ex ili s 
sint instar multarum. 

£xempli gratia: si fiat inquisitio de natura colons^. 



^ Of these nine *' Aoxilia intel- 
lectus," one only has been perfectly 
accomplished. We have fragments 
of some of the others, but no more. 
When we consider that these nine 
Anzilia are only the subdivisions of 
this second part of the Instauratio 
Magna, we begin to discern the 
magnificent proportions of Bacon's 
design, and at the same time the 
small portion of it which the great 
Architect completed. 

48 The **Pr€rogatwe$ of {or among) 
Itutances" are divided into three 
heads: 

(1) I — 15. Those which address 
themselves to the Understanding. 

(2) 16 — 20. Those which assist 
the Senses. 

(3) 21 — 37. Those which tend to 
practice. 

There is not much arrangement; 
and the whole attempt is far too 
cumbrons for general use. The 



titles, too, and the subdivisions, are 
often fanciful. Particular Prero- 
gatives" are, however, practically 
speaking, continually being made 
use of. 

^ "QuaeexhibentNa^urom." Play- 
£Eur translates this word by Quality: 
perhaps it is better to retain the 
ambiguous term which Bacon uses. 
Solitary instances are of two kinds : 
(i) where the same " nature" exists 
in two bodies which have no other 
point in common : (a) where things 
entirely alike in all other respects 
differ in some one point, as veins of 
black and white in the same mar- 
ble : or colours in the same flower. 
These Solitary Instances are much 
the same with Mill's two first Expe- 
rimental Methods, (i) that of Agree- 
ment, (a) that of Difference. Mill's 
Logic, III. viii. § i, a. 

^ It was by these same instances 
of Colour that Sir I. Newton found 
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instanticB solitaries sunt prismata, gemmae crjstallinae, 
quse reddunt colores, non solum in se, sed exterius su- 
pra parietem. Item rores, &c. IstsB enim nil habent 
commune cum coloribus fixis in floribus, gemmis colo- 
ratis, metallis, lignis, &c. praeter ipsum colorem. Unde 
facile colligitur, quod color nil aliud sit quam modifi- 
catio imaginis lucis immissae et receptse : in priore ge- 
nere, per gradus di versos incidentise ; in posteriore, per 
texturas et schematismos varies corporis. Istse autem 
instanticB sunt solitaria quatenus ad similitudinem. 

Rursus in eadem inquisitione, vensB distinctse albi et 
nigri in marmoribus^ et variegationes colorum in flori- 
bus ejusdem speciei, sunt instantice solitarus. Album 
enim et nigrum marmoris, et maculse albi et purpurei 
in floribus carjophylli^, conveniunt fere in omnibus 
praeter ipsum* colorem. Unde facile colligitur, colorem 
non multum rei habere cum naturis alicujus corporis 
intrinseciSy sed tantum situm esse in positura partium 
crassiori et quasi mechanica. Istse autem in$tanti<B 
sunt solitari{B, quatenus ad discrepantiam. Utrunque 
autem genus, instantias solitarias appellare consuevi- 
mus, aut ferinas^'^y sumpto vocabulo ab astronomis. 

XXIII. 

Inter prserogativas instantiarum, ponemus secundo 
loco instantias migrantes^. Eae sunt, in quibus natura 



out the Composition of Light. Cf. 
Henchel's Discourae, § i8 and 375. 
Bacon's account approaches the 
truths and shews great shrewdness. 

^ Caryophylhn, KapwKfwXkop, 
the Clove-Gillyflower. 

^ Feritue. I have met with no- 
thing that throws light on this word. 
Can it refer to such irr^^arities as 
the old astronomers observed, and 
could not reduce into agreement 
with their sjrstem ? 



40 Instances in which one quality 
vanishes as another is induced, or 
in which one quality decreases as 
another increases. Water changing 
into Steam, or into Ice, would be a 
fair example. This class of Instances 
approaches very nearly to the in- 
vestigation of Latent Process. Play- 
fair, Encycl. Brit (Diss.iii. p. 463) 
says of these instances, '* Such are 
the Shells which we see so perfect 
in figure and structure in Lime- 
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inquisita migrat ad generationem, cum prius non exis- 
teret; aut contra migrat ad corruptionem, cum priu8 
existeret. Itaque in utraque antistrophe, instantise 
tales sunt semper geminae ; vel potius una instautia in 
motu, sive transitu, producta ad periodum adversam. 
At hujusmodi instantise non solum accelerant et robo- 
rant e^dtmvam, sed etiam compellunt affirmativamj 
sive formam ipsam, in angustum. Necesse est enim ut 
forma rei sit quippiam, quod per hujusmodi migration 
nem indatur; aut contra per hujusmodi migrationem 
tollatur, et destruatur. Atque licet omnis exclusio pro- 
moveat qffirmativam^ tamen hoc magis directe fit in 
subjecto eodem, quam in diversis. Forma autem (ut 
ex omnibus^ qusB dicta sunt, manifesto liquet) prodens 
se in uno, ducit ad omnia. Quo autem simplicior fu- 
erit migration eo magis habenda est instantia in pretio. 
Prseterea instantics migrantes magni sunt usus ad par- 
tem operativam ; quia cum proponant formam copula- 
tam cum efficiente aut privante, perspicue designant 
praxiu in aliquibus ; undo facilis etiam est transitus ad 
proxima^^ Subest tamen in illis nonnihil periculi, 
quod indiget cautione ; hoc videlicet^ ne formam nimis 
retrahant ad efficientem, et intellectum perfundant, vel 
saltem perstringant, falsa opinione de forma, ex intuitu 
efficientis. Efficiens vero semper ponitur nil aliud esse, 
quam vehiculum, sive deferens formse. Verum huic 
rei, per e^dmivam legitime factam, facile adhibetur 
remedium. 

stone, which gradually lose them- is expressed in the well-known sen- 
selves in the finer Marbles, till they tence, ' Natura non agit per sal- 
can no longer be distinguished." turn.'" 

See Herschel's Discourse, § 198, 199. ^ This is quite true. For " Mi- 
" The travelling Instances are cases grating Instances" are simply regis- 
in which we are enabled to trace ters of phenomena arising firom the 
that general law which seems to application (naturally or otherwise) 
pervade all Nature — the law, as it of some agency to a substance, 
is termed, of Continuity, and which Chemistry is fuU of such cases. 



Digitized by 



202 



NOVUM ORGANUM. 



Proponendum itaqae est jam exemplum instantice 
miffrantis. Sit natura inquisitay candor, sive albedo; 
instantia migrans ad generationem est vitram inte- 
grum, et Yitrum pulverisatum. Similiter, aqua simplex, 
et aqua agitata in spumam. Vitrum enim integrum, 
et aqua simplex, diaphana sunt, non alba: at vitrum 
pulverisatum, et aqua in spuma, alba, non diaphana^. 
Itaque quserendum, quid accident ex ista migratione 
vitro, aut aquae. Manifestum enim est, formam albe- 
dinis deferri et invebi per istam contusionem vitri, et 
agitationem aquae. Nihil autem reperitur accessisse, 
prseter comminutionem partium vitri et aquae, et aeris 
iusertionem. Neque vero parum profectum est ad in- 
veniendam formam albedinis, quod corpora duo per se 
diaphana, sed secundum magis et minus, (aer scilicet 
et aqua, aut aer et vitrum) simul posita per minutas 
portiones, exhibeant albedinem, per refractionem inae- 
qualem radiorum lucis. 

Verum bac in re proponendum est etiam exemplum 
periculi et cautionis, de quibus diximus. Nimirum 
facile hie occurret intellectui ab hujusmodi eflScienti- 
bus depravato> quod ad formam albedinis aer semper 
requiratur; aut quod albedo generetur tantum per 
corpora diaphana : quae omnino falsa sunt, et per mul- 
tas exclusiones convicta. Quin potius apparebit, (misso 
aere, et hujusmodi) corpora omnino aequalia (secundum 
portiones opticas) dare diaphanum; corpora vero in- 

M In their whole and undisturbed natural state, conrey to the eye the 

state glass and water allow the rays impression of whiteness. In read- 

of light to pass through them and ing this, and many other instances 

refract only a little; consequently in the Nov. Org.'' says Herschel, 

they give us no sensation of white- (Disc. § 198) one would almost 

ness : when the glass is pounded, it suppose (had it been written) that 

no longer allows of refraction as be- its author had taken them from 

fore ; and the rays of light being Newton's Optics." 
reflected in great quantities in their 
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sequalia, per texturam simplicem, dare album ; corpora 
insequalia secundum texturam compositam sed ordina- 
tam, dare reliquos colores, prseter nigrum ; corpora 
yero insequalia per texturam compositam, sed omnino 
inordinatam et confusam^ dare nigrum. Itaque de 
instantia migrante ad generationem in natura inquisita 
albedinis, propositum est jam exemplum. Instantia 
autem migrans ad corruptionem in eadem natura albe- 
dinis, est spuma dissoluta, aut nix dissoluta : exuit enim 
albedinem, et induit diapbanum aqua, post quam fit 
integrate sine aere. 

Neque vero illud ullo mode praetermittendum est» 
quod sub instantiis migrantihus comprehendi debeant 
non tantum illse quae migrant ad generationem et priya- 
tionem ; sed etiam illae quae migrant ad majorationem 
et minorationem ; cum illae etiam tendant ad invenien- 
dam formam, ut per definitionem formae superius lac- 
tam, et tabtdam graduum^ manifesto liquet. Itaque 
papyrus, quae sicca quum fuerit, alba est ; at madefacta 
(excluso aere, et recepta aqua) minus alba est, et magis 
vergit ad diapbanum ; similem babet rationem cum in- 
stantiis supradictis. 



Inter praerogativas instantiarum, tertio loco ponemus 
instantias ostensivas, de quibus in mndemiaJione prima 
de calido mentionem fecimus ; quas etiam elucescentias, 
sive instantias liberatas, et prtedominantes^ appellare 
consueTimus^^ Eae sunt, quae ostendunt naturam in- 

^1 Gf. sapr. II. ao. These Glar- ing cases, which most often lead 

mg Instances" shew the Nature or to valuable discoveries. One or 

Quality sought for in its highest two of these in skilful hands have 

power or degree, and freed from often led to Truth when no ap- 

ordinary obstructions. See Her- plication of the Baconian Method 

schel's Discourse, § 191, 193. has been thought of. Herschel 

These will always be those stiik- (Discourse, § ^5) adduces Magne- 
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quisitam nudam et substantivani, atque etiam in exal- 
tatione sua, aut summo gradu poteutise suae ; emanci- 
patam scilicet, et liberatam ab impedimentis, vel saltern 
per fortitudinem suse virtutis dominantem super ipsa, 
eaque supprimentem et coercentem. Cum enim omne 
corpus suscipiat multas naturarum formas copulatas, et 
in concrete ; fit ut alia aliam retundat, deprimat, fran- 
gat, et liget ; unde obscurantur formse singulse. Inve- 
niuntur autem subjecta nonnulla, in quibus natura 
inquisita prae aliis est in suo vigore, vel per absentiam 
impedimenti, vel per prsedominantiam virtutis. Hujus- 
modi autem instantice sunt maxime ostensivtB formae. 
Verum et in his ipsis instantiis adhibenda est cautio, et 
cohibendus impetus intellectus. Quicquid enim osten- 
tat formam, eamque trudit^ ut videatur occurrere intel- 
lectui, pro suspecto habendum est, et recurrendum ad 
esclusivam severam et diligentem. 

Exempli gratia ; sit natura inquisita, calidum. In- 
stantia ostensiva motus expansionis (quae, ut superius 
dictum est, portio est praecipua formse calidi) est vitrum 
calendare aeris. Etenim flamma, licet manifesto exhi- 
beat expansionem; tamen propter momentaneam ex- 
tinctionem non ostendit progressum expansionis. Aqua 
autem fervens, propter facilem transitionem aquae in 
vaporem et aerem, non tam bene ostendit expansionem 
aquae in corpore suo. Rursus ferrum ignitum, et simi- 
lia, tantum abest ut progressum ostendant, ut contra 
per retusionem et fractionem spiritus per partes com- 
pactas et crassas, (quae domant et fraenant expansionem) 
ipsa expansio non sit omnino conspicua ad sensum 

tism as a Glaring Instance of desirous of keeping up a marked 

Polarity." distinction between expansion, " per 

^3 Cf. supr. II. i8. Inst. lo, and particalas minores/' and " secun- 

in the Differentia of Motus for dum totum." 
Heat in II. 20, Bacon seems very 
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At vitrum calendare dare ostendit expansionem in 
aere, et conspicuam, et progredientem, et durantem, 
neque transeuntetn. 

Rursas, exempli gratia, sit uatura inquisita, pondus. 
Instantia ostensiva ponderis est argentam vivum^. 
Omnia enim superat pondere magno intervallo, prseter 
aunim ; quod non multo gravius est. At prsestantior 
instantia est ad indicandam formam ponderis argentum 
vivqm, quam aurum ; quia aurum solidum est, et con- 
sistens, quod genus referri videtur ad densum ; et ar- 
gentum yivum liquidum est, et turgens spiritu, at 
tamen multis partibus exuperat gravitate diamantem, 
et ea quae putantur solidissima. Ex quo ostenditur, 
formam gravis, sive ponderosi, dominari simpliciter in 
copia materise, et non in arcta compage^. 

XXV. 

Inter prserogativas instantiarum ponemus quarto loco 
instanticLs dandestinas^ quas etiam instantias crepusctdi 
appellare consuevimus ^. Eae sunt veluti oppositse 
instantiis ostenstvis. Exhibent enim naturam inqui- 
sitam in infima virtute, et tanquam in incunabulis, et 
rudimentis suis; tentantem, et tanquam prime expe- 



^This is not a good Instance; 
for gold, which is heavier than 
quicksilver^ also becomes fluid by 
the application of Heat ; and quick- 
sUver is solid at a certain tempera- 
ture. 

M (« dominari in.'' This phrase 
seems to refer to Bacon's name of 
PrtBdominaiUei Instantiae; ''rules 
over." 

M These Clandestine Instances 
are the contrary of the last. The 
" Nature" sought for is in its weak- 
est and most imperfect state. The 
illustration— of the cohesion of fluids 



— ^is an excellent one; and leads 
Bacon to the correct result, viz. 
''liquidum et consistens esse no- 
tiones tantum plebeias, &c." 

"This class of Instances is of 
great use, being, in hd, frequenUy 
no other than that of extreme coies, 
wluch, by placing our conclusions, 
as it were, in violent circumstances, 
try then- temper, and bring their 
vigour into test." Herschel's Dis- 
course, § 193. They will be chiefly 
applicable, then, after our conclusion 
1ms been arrived at. 
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rientem, 8ed sub contraria natura latentem^ et subac- 
tam. Sont autem hujusmodi instantuB magni omuino 
momenti, ad inveniendas formas ; quia sicut ostensivtB 
ducunt facile ad differentiaSi ita clandestine duount 
optime ad genera ; id est, ad naturas illas communes, 
quarum naturae inquisitse nihil aliud sunt quam limita- 
tiones. 

Exempli gratia ; sit natura inquisita, consistens, sive 
se determinans; cujus contrarium est liquidum, sive 
fluens. InstantitB dandestints sunt illae, quae exhibent 
gradum nonnullum debilem et infirmum consistentis in 
fluido; veluti bulla aquse, quae est tanquam pellicula 
qusedam consistens, et detenninata, &cta ex corpora 
aquae. Similiter stillicidia, quae, si adfiierit aqua quae 
succedat, producunt se in filum admodum tenue, ne 
discontinuetur aqua ; at si non detur talis copia aquae, 
quae succedere possit, cadit aqua in guttis rotundis, quae 
est figura, quae optime aquam sustinet contra discon- 
tinuationem ^. At in ipso temporis articulo, cum de* 
sinit filum aquae, et incipit descensus in guttis, resilit 
ipsa aqua sursum ad evitandam discontinuationem. 
Quin in metallis, quae quum funduntur aunt liquida, 
sed magis tenacia, recipiunt se saepe guttae liquefactae 
sursum, atque ita haerent. Simile quiddam est in 
instantia speculorum puerllium, quae solent facere pue- 
ruli in scirpis ex saliva, ubi cemitur etiam pellicula 
consistens aquae. At multo melius se ostendit hoc 
ipsum in altero illo ludicro puerili; quando capiunt 
aquam, per saponem &ctam paulo tenaciorem, atque 
inflant earn per calamum cavum, atque inde formant 
aquam, tanquam in castellum bullarum ; quae per inter- 
positionem aeris inducit consistentiam, eo usque ut se 



M Compare the gth kind of Motion^ infr. II. 48, Motiu oonrtmHi* 
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projici noonihil patiatur absque discontinuatione. Op- 
time autem cemitur hoc in spuma et nive : quae talem 
induunt consistentiam, ut fere secari possint; cum 
tamen dot corpora formata ex aere et aqua, quae utra- 
que sunt liquida. Quae omnia non obscure innuunt^ 
liquidum et consistens esse notiones tantum plebeias, 
et ad sensum ; inesse autem revera omnibus corporibus 
fiigam et evitationem se discontinuandi ; eam in cor- 
poribus homogeneis (qualia sunt liquida) esse debilem 
et infirmam; in corporibus vero, quae sunt composita 
ex heterogeneis, magis esse vividam et fortem: pro- 
pterea quod admotio heterogenei constringit corpora; 
at subintratio homogenei solvit et relaxat. 

Similiter, exempli gratia; sit natura inquisita, at- 
traction sive coitio corporum. Instantia circa formam 
ejus ostensiva maxime insignis est, magnes. Contraria 
autem natura attrabenti est, non attrahens; licet in 
substantia simili. Veluti ferrum, quod non attrahit 
ferrum, quemadmodum nec plumbum plumbum, nec 
lignum lignum, nec aquam aqua. Instantia autem 
dandestina est magnes ferro armatus, vel potius ferrum 
in magneto annate. Nam ita fert natura, ut magnes 
armatus in distantia aliqua non trahat ferrum fortius, 
quam magnes non armatus. Verum si admoveatur 
ferrum, ita ut tangat ferrum in magneto armato, tunc 
magnes armatus longe majus pondus ferri sustinet» 
quam magnes simplex et inermis; propter similitudi- 
nem substantias ferri versus ferrum ; quae operatic erat 
omnino dandestina^ et latens in ferro, antequam mag- 
nes accessisset. Itaque manifiaBtum est, formam coitio- 
nis esse quippiam, quod in magneto sit vividum et 
robustum, in ferro debile et latens. Itidem, notatum 
est sagittas parvas ligneas absque cuspide ferrea, emis- 
sas ex sclopetis grandibus, altius penetrare in materiam 
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ligneam, (puta latera navium, aut similia) quam eas- 
dem sagittas ferro acuminatas, propter similitadinem 
substantise ligni ad lignum, licet hoc ante in ligno 
latuerit. Itidem, licet aer aerem, aut aqua aquam 
manifesto non trahat in corporibus integris; tamen 
bulla approximata bullae, facilius disBolvit buUam, quam 
si bulla ilia altera abesset, ob appetitum coitionis aquae 
cum aqua, et aeris cum aere. Atque hujusmodi instan- 
tuB dandestintB (quae sunt usus nobilissimi^ ut dictum 
est) in portionibus corporum parvis et subtilibus ma- 
xime se dant conspiciendas : quia massse rerum migores 
sequuntur formas magis catbolicas et generales ; ut sue 
loco dicetur^^ 

XXVL 

Inter prserpgativas instantiarum ponemus quinto loco 
instantias constitutivas^ quas etiam fmnipulaTes appel- 
lare consuevimus ^. Eae sunt, quae constituunt unam 
speciem naturae inquisitae tanquam formam minorem. 
Cum enim formae legitimae (quae sunt semper converti- 
biles cum naturis inquisitis) lateant in profundo, nec 
facile inveniantur; postulat res et infirmitas humani 
intellectus, ut formae particulares, quae sunt congrega- 
tivae maniptdorum quorundam instantiarum (neutiquam 



*7 It is difficult to say what Ba- 
con's meamng is in this passage. 

*® " Collectiye Instances, in Ba- 
con's classification, are no other 
than general facts, or laws of some 
degree of generality, and are them- 
selves the results of Induction." 
Herschel's Disc. § 194. Bacon 
seems to think it right to apologise; 
and says that they constitute " tan- 
quam formam minorem." How any 
Nature in his system can have lesser 
and larger Forms seems hard to be 
understood. Apart from his desire 



for ''Forms," these Instances are 
most valuable. It is, however^ 
strange that though Kepler's Laws 
had been published, he makes no 
reference to them. They were ex- 
actly what he meant by Collective 
Instances ; and afterwards aided 
Newton in his discovery of the 
more general "Law" of Gravita- 
tion. But Bacon never illustrates 
from Mathematics, and very rarely 
from the discoveries of his cotempo- 
raries. 



Digitized by 



LIB. II. 26. 



vero omnium) in notionem aliquam communemy non 
negligantur, verum diligentius notentur. Quicquid 
enim unit naturam, licet modis imperfectis, ad inven- 
tionem formarum viam stemit. Itaque instantise, quae 
ad hoc utiles sunt, non sunt contemnendse potestatis, 
sed habent nonnullam prserogativam. 

Verum in his diligens est adhibenda cautio, ne intel- 
lectus humanusy postquam complures ex istis formis 
particularibus adinvenerit, atque inde partitiones sive 
divisiones naturae inquisitse confecerit; in illis omnino 
acquiescat, atque ad inventionem legitimam formae 
magnse se non accingat; sed prsesupponat, naturam 
velut a radicibus esse multiplicem et divisam, atque 
ulteriorem naturae unionem, tanquam rem superyacuae 
subtilitatis, et vergentem ad merum abstfactum, fasti- 
diat et rejiciat. 

Exempli gratia ; sit natura inquisita, memoria^^, sive 
excitans et adjuTans memoriam. Instantice constitutivtB 
sunt; (l)ordo, sive distribution quae manifesto juvat 
memoriam. Item loci in memoria artificiali; qui aut 
possunt esse loci secundum proprium sensum, veluti 
janua, angulus, fenestra, et similia; aut possunt esse 
personae femiliares et notae; aut possunt esse quid- 
vis ad placitum, (modo in ordine certo ponantur) 
veluti animalia, herbae; etiam verba, literae^ charac- 
teres, personae historicae, et caetera; licet nonnuUa ex 
his magis apta sint et commoda, alia minus. Hujus- 
modi autem loci memoriam insigniter juvant, eamque 
longe supra vires naturales exaltant. Item carmina 
facilius haerent, et discuntur memoriter, quam prosa. 

^ Hub is a vague and unaatis- sica. For his views on Memory see 

factory example. Its chief value is> De Augm. Scient. V., where he 

that it shews how widely Bacon was places it third among the Arts Lo- 

disposed to apply his system ; so as gical or Intellectual. See also Adv. 

to make his Method useful in Psy- of Learning, p. .1985 where it is di- 

chology> or Morals, as well as in Phy- vided into Prenotion and Emblem. 
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Atque ex isto maniptdo trium instantiarum, videlicet 
ordinis, locorum artificialis memoriae, et versuum, con- 
stituitur species una auxilii ad memoriam. Species 
autem ilia, aisdssio infiniti recte vocari possit. Cum 
enim quis aliquid reminisci aut revocare in memoriam 
nititur ; si nullam prsenotionem habeat aut perceptio- 
nem ejus quod quaerit, quserit certe et molitur, et hac 
iliac discurrit, tanquam in infinito. Quod si certam 
aliquam prsenotionem habeat^ statim abscinditur infi- 
nitum, et fit discursus memorise magis in vicino. In 
tribus autem illis instantiis, quae superius dictse sunt, 
prsenotio perspicua est et certa. In prima videlicet 
debet esse aliquid, quod congruat ciim ordine : in 
secunda debet esse imago, quae relationem aliquam 
habeat, sive convenientiam ad ilia loca certa : in tertia 
debent esse verba, quae cadant in versum. Atque ita 
abscinditur infinitum. (2) Aliae autem instantiae da- 
bunt banc alteram speciem ; ut quicquid deducat intel- 
lectuale ad feriendum sensum (quae ratio etiam praeci- 
pue viget in artificiali memoria) juvet memoriam. 
(S) Aliae instantiae dabunt banc alteram speciem ; ut 
quae faciunt impressionem in affectu forti, incutientia 
scilicet metum, admirationem, pudorem, delectationem, 
juvent memoriam. (4) Aliae instantiae dabunt banc 
alteram speciem, ut quae maxime imprimuntur a mente 
pura, et minus praeoccupata ante vel post ; veluti quae 
discuntur in pueritia, aut quae commentamur ante som- 
num, etiam primae quaeque rerum vices ; magis baereant 
in memoria. (5) Aliae instantiae dabunt banc alteram 
speciem, ut multitude circumstantiarum, sive ansarum, 
juvet memoriam ; veluti scriptio per partes non conti- 
nuatas ; lectio, sive recitatio voce alta. (6) Aliae deni- 
que instantiae dabunt banc alteram speciem, ut quae 
exspectantur, et attentionem excitant, melius baereant. 
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quam quse prsetervolant. Itaque si scriptam aliquod 
vicies perlegeris, non tarn fieicile illud memoriter disces, 
quam si illud legas decies, tentando interim illud reci- 
tare, et ubi deficit memoria, inspiciendo librum. Ita 
ut sint yeluti sex formae minores eorum, quae juvant 
memoriam ; videlicet, abscissio infiniti ; deductio intel- 
lectualis ad sensibile; impressio in affectu forti; im- 
pressio in mente pura ; multitude ansarum ; prse- 
exspectatio. 

Similiter, exempli gratia; sit natura inquisita, gus- 
tus, sive gustatio. Instantits, quae sequuntur, sunt con^ 
sHtuHva : videlicet, quod qui non oliaciunt, sed sen«u 
60 a natura destituti sunt, non percipiant, aut gustu 
<listinguant cibum rancidum, aut putridum; neque 
similiter alliatum, aut rosatum, aut hujusmodi. Bur- 
sus, illi, qui per accidens nares habent per descensum 
rheumatis obstructas, non discemunt aut percipiunt 
aliquid putridum, aut rancidum, aut aqua rosacea in- 
spersum. Rursus, qui afficiuntur hujusmodi rheumate, 
si in ipso memento, cum aliquid fcetidum aut odora- 
tum babent in ore, sive palate, emungant fortiter ; in 
ipso instanti manifestam perceptionem habent rancidi 
vel odorati. Quae instantiae dabunt et constituent banc 
speciem, vel partem potius gustus ; ut sensus gustatio- 
nis ex parte nihil aliud sit, quam olfactus interior, 
transiens et descendens a narium meatibus superioribus 
in OS et palatum. At contra, salsum^ et dulce, et acre, 
et addum, et austerum, et amarum, et similia; haec 
(inquam) omnia aequo sentiunt illi, in quibus olfactus 
deest, aut obturatur, ac quisquam alius: ut manifes- 
tum sit, sensum gustus esse compositum quiddam ex 
ol&ctu interiori, et tactu quodam exquisite^ ; de quo 
nunc non est dicendi locus. 

M All Sensationa are reducible to that of Toucb. 
P 2 
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Similiter, exempli gratia ; sit natura inquisita, com- 
municatio qualitatis, absque commistione substantise. 
Instantia lucis dabit vel constituet unam speciem com- 
municationis ; calor vero et magnes, alteram. Com- 
municatio enim lucis est tanquam momentanea, et 
statim perit, amota luce originali^^ At calidum, et 
virtus magnetica, postquam transmissa fiierint, vel 
potius excitata in alio corpore, hserent et manent ad 
tempus non parvum, amoto prime movente. 

Denique magna est omnino praerogativa instantia^' 
rum constitutivarum ; ut quae plurimum faciant et ad 
definitiones, (prsesertim particulares) et ad diyisiones, 
sive partitiones naturarum; de quo non male dixit 
Plato Quod hahendus sit tanquam pro Deo, qui defi^ 
nire et dividere bene sciat. 

XXVII. 

Inter praerogativas instantiarum ponemus sexto loco 
instantias conformesy sive proportionatas ; quas etiam 
parallekis, sive simUitudines physicas, appellare consue- 
vimus®. Eae vero sunt, quae ostendunt similitudines 
et conjugationes rerum, non in formis minoribus (quod 
faciunt instantia constitutive) sed plane in concrete. 
Itaque sunt tanquam primi et infimi gradus ad unio- 



Rays of light do not remain 
in the air» while rays of Heat are 
detained by it. Cf. II. 13. Inst. 
35. 

•2 Plato, Phsedrus, 266 a. Tov- 
rmp dij Zyayt aMg rt epwnijg r&v 
duup€o-«»p, Koi awayayinf, olds 
T€ £ Xryciv r€ leal fftpoptip' iav r€ 

Koi €ir\ irokXh irf^pvKira 6pap, tcvtop 

^ Prerogatives 6-10 are prepa- 
rative (cf. infr. II. 33.), and are 



to go first into the inquiry into Na- 
ture, and to lead towards Practice. 

" Conformable Instances" are 
facts which resemble one another 
in some points in concretes, not in 
their more general Laws. Harvey's 
discovery of the circulation of the 
blood from the valves in Hydraulic 
engines and in the veins would be a 
case in point. It was the analogy 
between the Human Eye and ti^e 
Telescope that led to the formation 
of Achromatic lenses. Cf. Adv. of 
Learning, p. 130. 
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nem naturae. Neque constituunt aliquod axioma sta- 
tim ab initio ; sed indicant et observant tantum quen- 
dam consensum corporum. Attamen licet non multum 
promoveant ad inveniendas formas ; nihilominus magna 
cum utilitate revelant partium universi fabricam, et in 
membris ejus exercent veluti anatomiam quandam ; at- 
que proinde veluti manu ducunt interdum ad axiomata 
sublimia et nobilia ; prsesertim ilia, quse ad mundi con- 
figurationem pertinent^ potius quam ad naturas et for- 
mas simplices. 

Exempli gratia ; instantiae conformes sunt, quae 
sequuntur; speculum, et oculus; et similiter fabrica 
auris, et loca reddentia echo. Ex qua conformitate, 
prseter ipsam observationem similitudinis, quae ad multa 
utilis est, proclive est insuper coUigere et formare illud 
axioma ; videlicet, organa sensuum et corpora, quae pa- 
riunt reflexiones ad seusus, esse similis naturse. Rursus 
ex hoc ipso admonitus intellectus, non aegre insurgit 
ad axioma quoddam altius et nobilius. Hoc nimirum ; 
nihil interesse inter consensus sive sjmpathias corpo- 
rum sensu praeditorum, et inanimatorum sine sensu; 
nisi quod in illis accedat spiritus animalis^ ad corpus 
rite dispositum; in his autem absit. Adeo ut quot 
sint consensus in corporibus inanimatis, tot possint esse 
sensus in animalibus, si essent perforationes in corpore 
animate, ad discursum spiritus animalis in membrum 
rite dispositum, tanquam in organum idoneum. Et 
rursus, quot sint sensus in animalibus, tot sint procul- 
dubio motus in corpore inanimate, ubi spiritus animalis 
abfuerit ; licet necesse sit multo plures esse motus 

M Bacon disciuses ''Animal Spi- have been correct. Rite seems pro- 
nto" at length infr. II. 40. I bable, especially as the phrase oc- 
have ventured to read ** rite dispo- curs just below under dmilar cir- 
■itam" for the old reading "ita cumstances. 
dispositum/' which could scarcely 




SI 4 



NOVUM OROANUM. 



in corporibus inaDimatis, quam sensus in animatis, 
propter paucitatem organorum Bensus. Atque liujus 
rei ostendit se exemplum valde manifestum in dolori- 
bus. Etenim quum sint plura genera doloris in ani- 
malibus, et tanquam yarii illius charactereSi (veluti 
alius est dolor ustionis, alius fngoris intensi, alius 
puncturse, alius compressionis, alius extensionis, et 
similium) certissimum est omnia ilia, quoad motum, 
inesse corporibus inanimatis; yeluti ligno, aut lapidi, 
cum uritur, aut per gelu constringitur, aut pungitur, 
aut scinditur, aut flectitur, aut tunditur ; et sic de 
aliis; licet non subintrent sensus, propter absentiam 
spiritus animalis. 

Item instantia conformes^ (quod mirum fortasse 
dictu) sunt radices et rami plantarum. Omne enim 
yegetabile intumescit^ et extrudit partes in circumfe- 
rentiam, tam sursum quam deorsum. Neque alia est 
differentia radicum et ramorum, quam quod radix in- 
cludatur in terra, et rami exponantur aeri et soli. Si 
quis enim accipiat ramum tenerum et yegetum arboris, 
atque ilium reflectat in aliquam terrse particulam, licet 
non cohsereat ipsi solo, gignit statim non ramum, sed 
radicem. Atque yice yersa, si terra ponatur superius, 
atque ita obstruatur lapide, aut aliqua dura substantia, 
ut planta cohibeatur, nec possit frondescere sursum, 
edet ramos in aerem deorsum. 

Item instantUB conformes sunt, gummi arborum, et 
plerseque gemmse rupium. Utraque enim nil aliud 
sunt, quam exsudationes et percolationes succorum^ : 
in prime genere scilicet, succorum ex arboribus ; in se- 
cundo, ex saxis ; unde gignitur claritudo et splendor in 

^ Many of these examples are origin of gems : which are con* 



very fanciful and useless. 

This will scarcely do for the 



nected with Crystalliaation. 
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utrisque, per percolationem nimirum tenuem et accu- 
ratam. Nam inde fit etiam, quod pili animalium non 
sint tarn pulchri, et tarn viyidi colons, quam avium 
plumse eomplures ; quia succi non tam delicate perco- 
lantur per cutem, quam per calamum. 

Item instanluB conformes sunt, scrotum in animali- 
bu8 masculis ; et matrix in foemellis. Adeo ut nobilis 
ilia £etbrica, per quam sexus differunt^ (quatenus ad ani- 
malia terrestria) nil aliud videatur esse, quam secun- 
dum exterius et interius; vi scilicet majore caloris ge- 
nitalia in sexu masculo protrudente in exterius, ubi in 
foemellis nimis debilis est calor, quam ut hoc facere 
possit ; unde accidit, quod contineantur interius. 

Item instaniitB conformes sunt, pinnse piscium, et 
pedes quadrupedum, aut pedes et alse volucrum, quibus 
addidit Aristoteles quatuor volumina in motu serpen- 
tum^. Adeo ut in fabrica universi, motus viventium 
plerunque videatur expediri per quatemiones artuum, 
sive flexionum. 

Item dentes in animalibus terrestribus, et rostra in 
avibus, sunt instantia conformes ; unde manifestum est, 
in omnibus animalibus perfectis fluere duram quandam 
substantiam versus os. 

Item non absurda est similitude et conformitas ilia, 
ut homo sit tanquam planta inversa. Nam radix ner- 
vorum et facultatum animalium est caput ; partes au- 
tem seminales sunt infimse, non computatis extremitati- 
bus tibiamm et brachiorum. At in planta, radix (quss 
instar capitis est) regulariter infimo loco collocatur; 
semina autem supremo. 

Denique illud omnino prsecipiendum est» et ssspius 

^ Aristode's addition is erroneous ; and Bacon's generalizations^ boih 
here and below, are hasty. 
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monendum ; ut diligentia hominum in inquisitione et 
congerie naturalis historise deinceps mutetur plane, et 
vertatur in coutrarium ejus, quod nunc in usu est. 
Magna enim hucusque atque adeo curiosa fuit homi- 
num industria, in notanda rerum varietate, atque expli- 
candis accuratis animalium, herbarum, et fossilium dif- 
ferentiis; quarum plerseque magis sunt lusus naturae, 
quam seriae alicujus utilitatis versus sciential. Faciunt 
certe hujusmodi res ad delectationem, atque etiam 
quandoque ad praxin ; verum ad introspiciendam natu- 
ram parum, aut nihil. Itaque convertenda plane est 
opera ad inquirendas et notandas rerum similitudines 
et analoga, tarn in integralibus, quam partibus: illse 
enim sunt, quae naturam uniunt, et constituere scien- 
tias incipiunt®. 

Verum in his omnino est adhibenda cautio gravis et 
severa; ut accipiantur pro instantiis conformibus et 
proportionatis illse, quae denotant similitudines (ut ab 
initio' diximus) physicas ; id est, reales et substantiales, 
et immersas in natura ; non fortuitas et ad speciem ; 
multo minus superstitiosas aut curiosas, quales natu- 
ralis magise scriptores (homines levissimi, et in rebus 
tam seriis, quales nunc agimus, vix nominandi) ubique 
ostentant; magna cum vanitate et desipientia inanes 
similitudines et sympathias rerum describentes, atque 
etiam quandoque affingentes. 

Verum his missis, etiam in ipsa configuratione mundi 
in majoribus non sunt negligendse instantice conformes: 
veluti Africa, et regie Peruviana, cum continente se 
porrigente usque ad iretum Magellanicum. Utraque 

^ This warning of Bacon's does more is to be learnt in Physics from 

not quite agree with his warning in noticing differences than resem- 

I. 55. His own love of analogies blances. 
would lead him to this : but surely 
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enim regio habet similes isthmos, et similia promonto^ 
ria, quod non temere accidit. 

Item noTUS et vetus orbis ; in eo quod utrique orbes 
versus septentriones lati sunt, et exporrecti ; versus 
austrum autem angusti et acuminati®. 

Item in8tanti(B conformes nobilissimse sunt, frigora 
intensa in media (quam yocant) aeris regione ; et ignes 
acerrimi, qui ssepe reperiuntur erumpentes ex locis 
subterraneis: quae duse res sunt ultimitates et extrema; 
naturae scilicet frigidi, versus ambitum coeU, et naturae 
calidi versus viscera terrse ; per antiperistasin, sive re- 
jectionem naturse contrarise^. 

Postremo autem in axiomatibus scientiarum^^ notatu 
digna est con/ormitas instantiarum. Veluti tropus rhe- 
toricse, qui dicitur prater ejppectatum^y conformis est 
tropo musicse, qui vocatur dedinatio cadentUB^. Simi- 
liter, postulatum mathematicum, ut qtus eidem tertio 



^ This shape of all the countries, 
▼iz. the tendingto a point towards the 
South, as in Japan, South America, 
India, Africa, is a physical fact 
which has been often noticed. 

70 These two are only Analoga in 
80 fieur as their opposition increases 
or decreases regiUarly; degrees of 
Heat increasing as we penetrate—of 
Gold as we ascend. Yot Antiperi- 
stasis, see supr. II. la. Inst. 24. 

71 Such, e. g. as in the case of the 
Intensity of Light varying exactly 
as the Intensity of Gravity does. 

73 <«Pneter ezpectatum,'* nap* 
^poodoKTTtjr — anjrthing which hap- 
pens in a startling way contrary to 
what one was expecting. 

78 Dedinatio Cadentis." Ex- 
plained in the Adv. of Learning, p. 
I JO. Is not the Trope of Music, 
to aooid or sUde from the close or 
eadettee, common with the Trope of 
Rhetoric of decewmg eepeetation 



— e. when you are expecting your 
player to end, he suddenly makes a 
fresh and unexpected start: see also 
Sylv. Sylv. 113. "At first I thought 
it meant a ' Cadenza d' Inganno,' 
or 'false cadence;' but I have now 
satisfied myself that such a thing 
was unknown in Bacon's time. I 
am rather inclined to think it refers 
to a species of fidse close, such as 
we find in the last bar but two of 
Tallis's Nunc Dimittis in D, where 

the Hann6ny proceeds to ^ and ^ § 

on A for a Bass, as though it were 
about to dose immediatdy on the 
chord of D ; when suddenly the 
Tenor strikes a Cti:, which neces- 
sitates a modulation into the chord 
of G, thus leading to a ' Plagal 
Close.'" This is an explanation 
kindly forwarded me by Sir F. A. 
Gore Ouseley, Bart. M.A. and Ph)f. 
Mus. in the University of Oxford. 
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€Bqualia sunty etiam inter se sint {BquaUoy conforme est 
cum fabrica syllogismi in logica, qui unit ea, quae con- 
Teniunt in medio. Denique multum utilis est in quam- 
plurimis sagacitas qusedam in conquirendis et indagan- 
dis conformitatibus, et similitudinibus physicis^^ 

XXVIII. 

Inter pr<Brogativm instantiarum ponemus septimo 
loco instantias monodicas ; quas etiam irreffulares, sive 
heteroditas (sumpto vocabulo a grammaticis) appellare 
consuevimus^. Ese sunt, quse ostendunt corpora in 
concrete ; quae videntur esse extravagantia, et quasi 
abrupta in natura, et minime convenire cum aliis rebus 
ejusdem generis. Etenim instantta conformes sunt si- 
miles alterius : at instantice monodicce sunt sui similes. 
Usus Tero instantiarum monodicarum est talis, qualis 
est instantiarum clandestinarum : viz. ad evehendam et 
uniendam naturam ad iny^nienda genera, sive commu- 
nes naturaSy limitandas postea per differentias veras. 
Neque enim desistendum ab inquisitione, donee pro- 
prietates et qualitates, quae inveniuntur in hujusmodi 
rebus, quae possunt censeri pro miraculis naturae, redu- 
cantur et comprehendantur sub aliqua forma sive lege 



7^ Some wazning against the 
" Sjnrit of System" is needed in 
tlus Aphorism. The analogies are 
very fimdful, and often erroneous ; 
and it seems throughout to be 
much at variance with the general 
spiiit of his Method. This last sec- 
tion contains a hint of the cvorox^ 
" sagacitas quiedam/' required in 
those who study Physical Laws. 
It is not so much as Coleridge's 
"Mental Initiative," but only a 
kind of shrewdness in seeing con- 
nections between instances; a sort 
of rapid B^ptvatt akrfBtlag, as Ari- 
stotle would have ezpiessed it. 



7^ These Singular or irregular 
Instances are very valuable, as giv- 
ing something 'out of course' and 
uncommon, within very narrow li- 
mits. Saturn's Rings would be a 
far better example than the Sun 
and Moon; and the Letter S is 
scarcely deserving of a place here. 
See Herschel's Discourse, § 364. 

Instances 7, 8, & 9, might have all 
come under one head, for Monodicm 
in Species are what D€mante9 are in 
Individuals, and lAmUasum are off- 
shoots of JlfoMOcKctfybeingthose cases 
in which two species seem to have 
transgressed one another's limits. 
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certa: ut irregularitas sive singularitas omnis reperiatur 
pendere ab aliqua forma communi ; miraculum vero 
illud sit tandem solummodo in differentiis accuratis, et 
gradu, et concursu raro, et non in ipsa specie: ubi 
nunc contemplationes hominum non procedant ultra, 
quam ut ponant hujusmodi res pro secretis et magna- 
libus naturse, et tanquam incausabiiibus, et pro excep- 
tionibus regularum generalium. 

Exempla instantiarum monodicarum sunt, sol, et 
luna, inter astra ; magnes, inter lapides ; argentum vi- 
Tum, inter metalla ; elephas, inter quadrupedes ; sensus 
yeneris, inter genera tactus ; odor venaticus in canibus, 
inter genera olfiEictus. Etiam S litera apud grammati- 
cos habetur pro monodica ; ob facilem compositionem, 
quam sustinet cum consonantibus, aliquando duplici- 
bus, aliquando triplicibus : quod nulla alia litera iacit. 
Plurimi autem faciendse sunt hujusmodi instantiae, quia 
acuunt et vivificant inquisitionem, et medentur intel- 
lectui depravato a consuetudine, et ab iis quse fiunt 
plerunque. 



Inter prarogfUitm instantiarum ponemus loco oc- 
tavo instantias deviantes^^ ; errores scilicet naturae, et 
Taga, ac monstra: ubi natura declinat et deflectit a 
cursu ordinario. Differunt enim errores naturae ab 
instaniiis monodicis in hoc, quod monodica sint mira- 
cula specierum, at errores sint miracula individuorum. 
Similis autem fere sunt usus ; quia rectificant intellec- 
turn adversus consueta, et revelant formas communes. 

These are Lutus Nattara in other kinds by iheir special peculi- 

indiyidual cases, and differ from the arities. These do not lead to the 

Singular Instances in being opposed discovery of Form ; but to Latent 

to the natural course <^ things. Process : as they reveal peculiarities 

while the latter are not so, but are in Nature's course of Production, 
only strongly marked off from all 
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Neque enim in his etiam desistendum ab inquisitione, 
donee inveniatur causa hujusmodi declinationis. Ve- 
runtamen causa ilia non exsurgit ad formam aliquam 
proprie, sed tantum ad latentem processum ad formam. 
Qui enim vias naturae noverit, is deviationes etiam faci- 
lius observabit. At rursus, qui deviationes noverit, is 
accuratius yias describet. 

Atque in illo differunt etiam ab instantiis monodicis, 
quod multo magis instruant praxin et operativam. 
Nam novas species generare, arduum admodum foret : 
at species notas variare, et inde rara multa ac inusi- 
tata producere, minus arduum. Facilis autem trans- 
itus est a miraculis naturae ad miracula artis^. Si 
enim deprehendatur semel natura in variatione sua, 
ejusque ratio manifesta fiierit; expeditum erit eo de- 
ducere naturam per artem, quo per casum aberraverit. 
Neque solum eo, sed et aliorsum ; cum errores ex una 
parte monstrent et aperiant yiam ad errores et deflex- 
iones undequaque. Hie vero exemplis non est opus, 
propter eorundem copiam. Faeienda enim est conge- 
ries sive historia naturalis particularis omnium mon- 
strorum, et partuum naturae prodigiosorum ; omnis 
denique novitatis, et raritatis, et ineonsueti in natura. 
Hoc vero faciendum est cum severissimo delectu, ut 
constet fides. Maxime autem habenda sunt pro su- 
spectis, quae pendent quomodocunque a religione; ut 
prodigia Livii : nee minus, quae inveniuntur in scripto- 
ribus magiae naturalis, aut etiam alchjmiae, et hujus- 
modi hominibus ; qui tanquam proci sunt et amatores 
labulamm. Sed depromenda sunt ilia ex gravi et fida 
historia, et auditionibus certis. 

^ Ttx^ ^i^Xf^ ^<rr€p^ Koi rvxji lar changfes in individuals. New 

rixmjip. Ar. Eth. Nic. VI. 4. 5. species we hardly may be able to 

By watching the changes in Na- create, but new varieties we can, as 

ture we may learn to produce simi- in Horticulture. 
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Inter pr^srogaiwiis instantiarum ponemus loco nono 
instantias limitaneas ; quas etiam participia vocare 
consueyimus^. Eae yero sunt, quss exhibent species 
corporum tales, quae videntur esse compositse ex spe- 
ciebus duabus, vel rudimenta inter speciem unam et 
alteram. Hse vero instantise inter instantias monodicas 
sive heteroclitas recte numerari possunt : sunt enim in 
universitate rerum rarae et extraordinarise. Sed tamen 
ob dignitatem seorsim tractandse et ponendae sunt. 
Optime enim indicant compositionem et fabricam re- 
rum^ et innuunt causas numeri et qualitatis specierum 
ordinariarum in universe, et deducunt intellectum ab 
eo quod est, ad id quod esse potest. 

Harum exempla sunt : muscus, inter putredinem et 
plantam ; cometae nonnuUi, inter Stellas et meteora 
ignita; pisces volantes, inter aves et pisces; vesperti- 
liones, inter aves et quadrupedes : etiam 

Simia quam similiSf turpissima bestia^ nobis^ ; 
et partus animalium biformes, et commisti ex specie* 
bus diversis ; et similia. 

XXXI. 

Inter prterogativas instantiarum ponemus decimo 
loco instantias potestatisy sive fascium^ (sumpto voca- 
bulo ab insignibus imperii;) quas etiam inyenia, sive 
manus fiominis, appellare consuevimus^. Eae sunt 

^ These TJmitSng Instancea or *' inter putredinem et plantam." 

''participia," (i.e. partakers of two Some of the Zoophytes, or the 

or more Idnds, just as the Par- Ornithorhyncus Paradoxus would 

ticiple in Gnunmar participates in be better examples. Neither fly- 

the nature of Verb and Noun,) ex- ing-fish nor Bats are ''limiting" 

hibit a combination of two kinds, between two kinds, except in ap- 

and so seem to stand between the pearance. 

Singular and the Deviating in- ^ This line is quoted from Bn- 

Btances. Bacon's examples are not nius in Cicero, De Nat. Deor. 1. 35. 

satisilBictory. Moss is by no means ^ By Instances of Power, Baoon 
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opera maxime nobilia et perfecta, et tanquam ultima 
in unaquaque arte. Cum enim hoc agatur prsecipue 
ut natura pareat rebus et commodis humanis ; consen- 
taneum est prorsus, ut opera, qua) jampridem in pote* 
state hominis fuerunt, (quasi proyincise an tea occupatse 
et subactse) notentur et numerentur; prsesertim ea, 
quae sunt maxime enucleata et perfeeta: propterea 
quod ab istis proclivior et magis in propinquo sit trans- 
itus ad nova et hactenus non inventu. Si quis enim 
ab horum contemplatione attenta propositum acriter 
et strenue urgere velit ; fiet certe, ut aut producat ilia 
paulo longius, aut deflectat ilia ad aliquid, quod finiti- 
mum est ; aut etiam applicet et transferat ilia ad usum 
aliquem nobiliorem. 

Neque hie finis: verum quemadmodum ab operi- 
bus naturae raris et inconsuetis erigitur intellectus, et 
eleyatur ad inquirendas et inveniendas formas, qu» 
etiam illorum sunt capaces ; ita etiam in operibus artis 
egregiis et admirandis hoc usu venit. Idque multo 
magis; quia modus efficiendi et operandi hujusmodi 
miracula artis manifestus ut plurimum est ; cum pie* 
runque in miraculis naturae sit magis obscurus. Atta- 
men in his ipsis cautio est adhibenda vel maxime; 
ne deprimant scilicet intellectum, et eum quasi humo 
afiSgant. 

Periculum enim est^ ne per hujusmodi opera artis, 
quae videntur velut summitates qusedam et fastigia 
industrise humanae^ reddatur intellectus attonitus et 

includes within the limits of Obser- towards farther advances ? Another 

vation of fact, the most remarkable advantage is, that the productions 

productions of man's ingenuity, as of art are usually less obscure than 

well as the works of external Na- those of Nature, and so (Baocm 

ture. Art has done and produced thinks) may give us a readier due 

something : why should we not use through ihe Efficient to the FormaL 
that something as a stepping*stone 
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ligatus, et quasi maleficiatus quoad ilia; ita ut cum 
aliis consuescere non possit, sed cogitet nihil ejus 
generis fieri posse^ nisi eadem via, qua ilia effecta sunt, 
accedente tantummodo diligentia m^jore, et prapara- 
tione magis accurata. 

Contra, illud ponendum est pro certo ; vias et modes 
efficiendi res et opera^ quad adhuc reperta sunt et no- 
tata, res esse plerunque pauperculas, atque omnem 
potentiam majorem pendere et ordine derivari a fonti- 
bus formarum, quarum nulla adhuc inventa est^^ 

Itaque (ut alibi diximus ^) qui de machinis et arieti- 
bus, quales erant apud veteres, cogitasset; licet hoc 
fecisset obnize, atque eetatem in eo consumpsisset ; 
nunquam tamen incidisset in inventum tormentorum 
igneorum operantium per pulverem pyrium. Neque 
rursus, qui in lanificiis et serico vegetabili observatio* 
nem suam et meditationem coUocasset, unquam per ea 
reperisset naturam vermis aut serici bombycini. 

Quocirca omnia inventa, quae censeri possunt magis 
nobilia, (si animum advertas) in lucem prodiere, nuUo 
mode per pusillas enucleationes et extensiones artium, 
sed omnino per casum. Nihil autem reprsesentat aut 
anticipat casum, (cujus mos est, ut tantum per longa 
saecula operetur) praeter inventionem formarum. 

Exempla autem hujusmodi instantiarum partienlaria 
nihil opus est adducere, propter copiam eorundem. 
Nam hoc omnino agendum, ut visitentur et penitus 
introspiciantur omnes artes mechanicse, atque liberales 

81 Another evidence of Bacon's ftaince upon Human Knowledge 

sanguine hopes for Human Power, and Power is not less now than it 

after that his Method had put the was in Bacon's days. Vl^itness the 

almost diyine knowledge of Forms discovery of the power of Steam, 

within our reach. What we have chiefly improved in 

83 See supr. 1. 109. This great is skill of application, 
influence of chance and drcum- 
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etiam, (quatenus ad opera) atque inde facienda est con- 
geries sive historia particularism tanquam magnalium, 
et operum magistralium^ et maxime perfectorum in 
unaquaque ipsarum: una cum modis effectionis sive 
operationis. 

Neque tamen astringimus diligentiam, quae adhi- 
benda est in hujusmodi coUecta, ad ea, quae censentur 
pro magisteriis et arcanis alicujus artis tantum^ atque 
movent admirationem. Admiratio enim proles est ra- 
ritatis : siquidem rara, licet in genere sint ex vulgatis 
naturis, tamen admirationem pariunt. 

At contra, quae revera admirationi esse debent» prop- 
ter' discrepantiam, quae inest illis in specie, coUatis ad 
alias species; tamen si in usu fiemiiliari prsesto sint, 
leviter notantur. Debent autem notari monodica artis^ 
non minus quam monodica naturae; de quibus antea 
diximus. Atque quemadmodum in numodicis naturae 
posuimus solem, lunam, magnetem, et similia, quae re 
vulgatissima sunt, sed natura tamen fere singulari: 
idem et de monodids artis faciendum eiSt. 

Exempli gratia: instantia monodica artis,* est papy- 
rus; res admodum yulgata. At si diligenter animum 
adyertas, materiae artificiales aut plane textiles sunt per 
fila directa et transversa; qualia sunt pannus sericus, 
aut laneus, et linteus, et bujusmodi : aut coagmentan- 
tur ex succis concretis ; qualia sunt later, aut argilla 
figularis, aut vitrum, aut esmalta H &ut porcellana, et 
similia ; quae, si bene uniantur, splendent ; sin minus, 
indurantur certe, sed non splendent. Attamen omnia 
talia, quae fiunt ex succis concretis, sunt fragilia ; nee 
uUo mode baerentia et tenacia. At contra, papyrus est 
corpus tenax, quod sdndi et lacerari possit, ita ut 

89 EmaUa, Italian " smalto," " is- nected with the Anglo-Sason Myl- 
malto/' enamel. The word is con- tan," to melt or smelt. 
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imitetur et fere semuletur pellem sive membranam ali- 
cujus animalis, aut folium alicujus vegetabilis, et bujus- 
modo opificia naturse. Nam neque fragilis est, ut 
vitrum; neque textilis, ut pannus; sed babet fibras 
certe, non fila distincta, omnino ad modum materiarum 
naturalium: ut inter artificiales materias vix invenia- 
tur simile aliquid, sed sit plane monodicum. Atque 
prseferenda sane sunt in artificialibus ea, quse maxime 
accedunt ad imitationem natursD, aut e contrario earn 
potenter regunt et invertunt. 

Rursus, inter ingenia et mantis hominis^ non prorsus 
oontemnenda sunt prsestigise et jocularia. Nonnulla 
enim ex istis, licet sint usu levia et ludicra, tamen in- 
formatione valida esse possunt. 

Postremo, neque omnino omittenda sunt supersti- 
tiosa, et (prout vocabulum sensu vulgari accipitur) 
magica^. Licet enim bujusmodi res sint in immea- 
sum obrutfc graodi mole mendaciorum et fabularum; 
tamen inspiciendum paulisper, si forte subsit et lateat 
in aliquibus earum aliqua operatio naturalis : ut in 
fascino; et fortificatione imaginationis ; et consensu 
rerum ad distans; et transmissione impressionum a 
spiritu ad spiritum, non minus quam a corpore ad cor- 
pus^; et similibus. 



M Bacon never shews himself 
without hopes even from tricks and 
magical sleight. See I. 85. He 
hoped after Che discovery of Form, 
for a higher kind of Magia of which 
the ordinary Magic was a shadow. 
See supr. II. 9. 

^ These remarks might have heen 
written of the Modem wonders of 

Electrobiology/' &c. which seem 
to be a certain fascination of the 
whole Nervous Sjrstem, and of the 
Memory— without affecting theWill, 



perhaps; or at any rate only par- 
tially affecting it: and they may 
indicate a condition of Physicid 
affections as yet but little no- 
ticed. The same is more perfectly, 
though less strikingly, seen in " Mes- 
meric*' slumbers. (I do not mean 
in " Qairvoyanoe,'' or any such 
prtBstiguBj but in the mere power 
of so affecting a person's Nervous 
System as to produce slumber.) It 
is strange that in our age we should 
return to the problem— of old so 

Q 
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XXXII. 

Ex iis, quae ante dicta sunt, patet; quod quinqoe 
ilia instantiarum genera, de quibus diximua, (viz. in^ 
stantiarum conformium, instantiarum manodiearumf in- 
stantiarum deviantiumjmtantiarum limitanearum^insta^ 
tiarum potestatis) non debeant reservari, donee inqui- 
ratur natura aliqua certa (quemadmodum instantiae 
reliquffi, quas prime loco proposuimus, nee non plarimse 
ex iiB, quae sequentur, resenrari debent); sed statim 
jam ab initio iacienda est earum coUeetio, tanquam 
historia quaedam particularis ; eo quod digerant ea» 
quae ingrediuntur intellectum, et corrigant pravam 
complexionem intellectus ipsius, quern omnino necesse 
est imbui et infici et demum perverti ac distorqueri 
ab incursibus quotidianis et consuetis ^. 

Itaque adhibendse sunt eae instantiae, tanquam prae- 
parativum aliquod, ad rectificandum et expurgandum 
intellectum. Quicquid enim abducit intellectum a 
consuetis, aequat et complanat aream ejus ad recipien- 
dum lumen siccum et purum notionum veraram. 

Quin etiam hujusmodi instantiae stemunt et praestru- 
unt viam ad operativam ; ut sue loco dicemus, quando 
de deductianibus ad praann sermo erit ^. 

XXXIII. 

Inter prcerogativas instantiarum ponemus loco unde- 
cimo instantias comitatusy atque hostiles; quas etiam 
instantias propositionum fiwarum appellare consueTi- 
mus^. Eae sunt instantiae, quae exhibent aliquod cor- 

commonandBOgMlafimorite— of they should be ineerted in this 

the transmissio impmsionain a place. 

apiritn ad spiiitum.'' 87 See II. ii. IMmc^umtt ad 

^ It is very hard to see exactly Prom would have been the Seventh 

why, if these last five kinds of Pre- Head of the Auzilia Intellectus. 

rogative Instances are preliniiaary, ^ These are cases in which ccr- 
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pus Bive concretum tale, in quo natura iuquisita per- 
petuo sequatur tauquam comes quidam individuus: 
ant contra, in quo natura inquisita perpetuo fugiat, 
atque ex comitaiu excludatur, ut bostis et inimicus. 
Nam ex hujusmodi instantiis formantur propositiones 
certae et uniyersales; aut affirmativtB^ aut negatives: 
in quibus subjectum erit tale corpus in concrete, prae- 
dicatum yero natura ipsa inquisita^. Etenim propo- 
sitiones particulares omnino JuptB non sunt, ubi scilicet 
natura inquisita reperitur in aliquo concrete fluxa et 
mobilis ; viz. accedens, sive acquisita ; aut rursus rece- 
dens, sive deposita. Quocirca particulares propositio- 
nes non habent pneroffativam aliquam majorem, nisi 
tantum in casu migratmiis ; de quo an tea dictum est. 
Et nibilominus, etiam particulares illse propositiones 
comparatffi et coUatae cum universalibus multum ju- 
vant; ut sue loco dicetur. Neque tamen, etiam in 
universalibus istis propositionibus exactam aut abso- 
lutam affirmationem vel abnegationem requirimus. 
Sufficit enim ad id quod agitur, etiamsi exceptionem 
nonnullam singularem aut raram patiantur. 

Usus autem instantiarum comitatus est ad angustan- 
dam affi/nrntivam formae. Quemadmodum enim in 
instantiis migrantibus angustatur affirmativa formse; 
viz. ut necessario poni debeat forma rei esse aliquid, 
quod per actum ilium migraiionis inditur aut destru- 

tain qualities or properties always pose th^t ihese^ his Universal 
accompany each other^ or are iJ- Fkvpositioiis," which are so contrast- 
ways disjoined. This " Prerogative ed with Particular Propositions." 
Instance" is like the first, in having are only, in reality, more general 
an Affirmative and a Negative side, statements emhracing that which is 
Bacon sets this Class over against common to many particulars. For 
that of " Migrating Instances." they are (according to Bacon him- 
^ It is WOTth while to notice how self) still liable to the "Instantia 
Bacon clings to tiie Logical Lan- Contredictoria," and so are to be 
gnage of the Schools, against which regarded as general" in the popular 
he all the time protested. I sup- rather than in the scientific sense. 
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itur ; ita etiam in instanttis comitatus angustatur affir- 
mativa formae ; ut iiecessario poni debeat forma rei 
esse aliquid, quod talem concretionem corporis subin- 
grediatur, aut contra ab eadem abhorreat ; ut qui bene 
norit constitutionem aut schematismum hujusmodi cor- 
poriS) non longe abfuerit ab extrahenda in lucem forma 
naturae inquisitae. 

Exempli gratia ; sit natura inquisita, calidum. /»* 
stantia comitattis est flamma^. Etenim in aqua, aere, 
lapide, metallo, et aliis quamplurimis, calor est mobilis, 
et accedere potest et recedere: at omnis flamma est 
calida, ita ut calor in concretione flammse perpetuo 
sequatur. At instantia hostilis calidi nulla reperitur 
apud nos. Nam de visceribus terrae nihil constat ad 
sensum ; sed eorum corporum, quae nobis nota sunt, 
nulla prorsus est concretio, quae non est susceptibilis 
caloris. 

At rursus, sit natura inquisita^ consistens : instantia 
hostilis est aer. Etenim metallum potest fluere, potest 
consistere ; similiter vitrum ; etlam aqua potest con- 
sistere, cum conglaciatur : at impossibile est ut aer un- 
quam consistat, aut exuat fluorem. 

Verum de instantiis hujusmodi propositionum f so- 
rum supersunt duo monita, quae utilia sunt ad id quod 
agitur. Primum, ut si defuerit plane universalis affir- 
mativa aut negativay illud ipsum diligenter notetur tan- 
quam non-ens^* : sicut fecimus de calido, ubi univer- 
salis negativa (quatenus ad entia, quae ad nostram 

BO " Body and Weight" would be tic terms again. The first of these 

a very good Instance of Accom« two Monita is also very scholastic 

paniment, and Transparency and in character — referring to the older 

Malleability" of Hostility. Bacon's speculations on things " celestial 

instance of "Air and Consistency" and terrestrial/' which, properly 

is of doubtful truth. speaking, Bacon has excluded from 

91 Entia and non-entia — scholas- his Method. 
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notitiam pervenerint) in remm natura deest. Similiter, 
si natura inquisita sit setemum, aut incorruptibile ; 
deest affirmativa universalis hie apud nos. Neque 
enim prsedicari potest <Btemum aut incorruptibile de 
aliquo corpore eorum, quae infra coelestia sunt, aut 
supra interiora terrae. Alterum monitum est, ut pro- 
positionibus universalibus tarn affirmativis quam nega- 
tivis de aliquo concrete, subjungantur^ simul ea con- 
creta, quae proxime videntur accedere ad id quod est 
ex non-entibus: ut in calore, flammse mollissimse et 
minimum adurentes; in incorruptibiU, aurum, quod 
proxime accedit. Omnia enim ista indicant terminos 
naturae inter ens et non-ens; et faciunt ad circum- 
scriptiones formarum, ne gliscant et vagentur extra 
conditiones materiae^. 

XXXIV. 

Inter praroffotivas instantiarum, ponemus loco duo- 
decimo ipsas illas instantias subfunctivas^ de quibus in 
superiori aphorismo diximus : quas etiam instantias 
uUimitatis sive termini appellare consuevimus^. Ne- 

^ Cf. the commencement of the would be extreme caaes of " Body 

next Aphorism (34). and Weight." Of course Bacon's 

^ FoTTM must be kept within illustrations are not accurate; for 

the limits of the conditions of Mat- Platina is heavier than Gold ; and 

ter. This is against the Platonic there are less ponderable flames 

ffZd); x^*<^« These two Monita than that of Spirit of Wine. Nor 

are embodied practically in the next is Iron ultimate in hardness — the 

Aphorism. Diamond surpasses it. Nor the 

M These Instances are a kind of Whale in bulk compared with some 

Appendix to the last Aphorism^ and of the great Geological Monsters ; 

approach very nearly to the po- nor Gunpowder, in expansive force, 

sition of exceptions to it. So, he compared with Detonating Powders, 

says, they are useful in shewing the The " Vermiculi cutis" too are not 

UmU of Fixed Propositions : as Gold animal bodies, but only little vessels 

is the highest limit of Weight (so caused originally by the obstruction 

Bacon says) ; and on the other of the perspiration in the pores of 

hand, there are some flames (such the Skin. Cf. infra, II. 43. (note 

as that of Spirit of Wine) which 5a.) 
are almost imponderable : these 
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que enim hnjusmodi instantise utiles sunt tantum^ qua- 
tenus subjunguntur propositionibus fixis ; veram etiam 
per se, et in proprietate sua. Indicant enim non ob- 
scure veras sectiones naturae, et mensuras rerum, et 
illud quousque natura quid faciat et ferat, et deinde 
transitus nature ad aliud. Talia sunt aurum, in pon- 
dere; ferrum, in duritie; cete, in quantitate anima- 
lium; canis, in odore; inflammatio pulveris pyrii, in 
ezpansione celeri ; et alia id genus. Nec minus exhi- 
benda sunt ea, quae sunt ultima gradu infimo, quam 
quae supremo : ut spiritus vini, in pondere ; sericum, 
in mollitie ; vermiculi cutis^ in quantitate animalium ; 
et caetera. 

XXXV. 

Inter prierogativas instantiarum, ponemus loco deci- 
mo tertio instantias foederis sive unionist. Eae sunt, 
quae confundunt et adunant naturas, quae existimantur 
esse heterogeneae ; et pro talibus notantur et signantur 
per divisiones receptas. 

At instantiiB foederis ostendunt operationes et eflfoc- 
tus, quae deputantur alicui ex illis heterogeneis ut 
propria, competere etiam aliis ex heterogeneis ; ut 
convincatur ista heterogenea (quae in opinione est) 
vera non esse, aut essentialis ; sed nil aliud esse, quam 
modificatio naturae communis. Optimi itaque sunt 



» Gases in whidi ''Natoies" 
supposed to be heterogeeeous are 
found, by investigation of opera- 
tions and effects, to be near to one 
another, and the dissimilarity is 
thereby proved to be untrue, lliese 
Instances help us in our search for 
genera, and are connected with the 
power of Analogy in our minds, not 
with that of seeing Differences. The 
Positive Philosopher may notice 



that he speaks of this Term Fcedm 
as "commune vinculum animi et 
corporis*' in the De Augm. Scient. 
iv. T, as though there was a simi- 
larity in kind between soul and 
body. See App. G. 

The illustrations from popular 
belief in this Aphorism are very 
curious : Heat of three kinds. Mo- 
tion, &c. 
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USU8 ad elevandum et evehendum intellectum a dif- 
ferentiifl ad genera, et ad toUendum larvas et simulacra 
remm, prout occumint et prodeunt personatae in sub- 
stantiis concretis. 

Exempli gratia : sit natura inquisita, calidum. Om- 
nine videtur esse divisio solennis et authentica, quod 
sint tria genera caloris : videlicet calor coelestium, calor 
animalium, et calor ignis: quodque isti calores (prse- 
sertim unus ex illis, comparatus ad reliquos duos) sint 
ipsa essentia et specie, sive natura specifica, differentes 
et plane heterogenei : quandoquidem calor coelestium 
et animalium generet et foveat, at calor ignis contra 
corrumpat et destruat. Est itaque instantia foederis 
experimentum illud satis vulgatum, cum recipitur ra- 
mus aliquis Titis intra domum ubi sit focus assiduus, 
ex quo maturescunt uvas etiam mense integro citius 
quam foras : ita ut maturatio fructus etiam pendentis 
super arborem fieri possit, scilicet ab igne, cum hoc 
ipsum videatur esse opus proprium solis. Itaque ab 
hoc initio facile insurgit intellectus, repudiata hetero- 
genea essentiali, ad inquirendum quae sint differentiae 
illse, quse revera reperiuntur inter calorem solis et 
ignis, ex quibus fit, ut eorum operationes sint tam 
dissimiles, utcunque illi ipsi participent ex natura com- 
muni. 

QuBd differentiae reperientur quatuor: viz. prime, 
quod calor solis, respectu caloris ignis, sit gradu longe 
clementior et lenior : secundo, quod sit (prsesertim ut 
defertur ad nos per aerem) qualitate multo humidior : 
tertio, (quod caput rei est) quod sit summe insequalis, 
atque accedens et auctus, deinceps recedens et diminu- 
tus : id quod maxime confert ad generationem corpo- 
rum. Recte enim asseruit Aristoteles causam princi- 
palem generationum et corruptionum, quae fiunt hie 
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apud nos in superficie terra, esse viam obliquam solis 
per zodiacum^: unde calor solis, partim per vicissitu- 
diiies diei et noctis, partim per successiones aestatis et 
hyemis, evadit miris modis insequalis. Neque tamen 
desinit ille Tir id quod ab eo recte inventum fuit sta- 
tim corrumpere et depravare. Nam ut arbiter scilicet 
naturae (quod illi in more est) valde magistraliter as- 
signat causam generationis accessui solis ; causam au« 
tem corruptionis, recessui : cum utraque res (accessus 
videlicet solis, et recessus) non respective, sed quasi in- 
differenter prsebeat causam tam generationi quam cor- 
ruptioni: quandoquidem insequalitas caloris, generationi 
et corruptioni rerum ; sequalitas, conservationi tantum 
ministret. Est et quarta differentia inter calorem solis 
et ignis, magni prorsus momenti : viz. quod sol opera- 
tiones suas insinuet per longa temporis spatia; ubi 
operationes ignis (urgente hominum impatientia) per 
breviora intervalla ad exitum perducantur. Quod si 
quis id sedulo agat, ut calorem ignis attemperet et 
reducat ad gradum moderatiorem et leniorem (quod 
multis modis facile fit) ; delude etiam inspergat et 
admisceat nonnullam humiditatem ; maxime autem si 
imitetur calorem solis in inaequalitate ; postremo, si 
moram patienter toleret, (non certe earn, quae sit pro- 
portionata operibus solis, sed largiorem, quam homines 
adhibere solent in operibus ignis;) is facile missam fa- 
ciet heterogeneam illam caloris: et vel tentabit, vel 
exaequabit, vel in aliquibus vincet opera solis, per calo- 
rem ignis. Similis instantia foederis est resuscitatio 
papilionum ex irigore stupentium et tanquam emortu- 
orum, per exiguum teporem ignis: ut facile cemas, 

^ Arist. de Gen. et Corr. lib. II. Xo^v kvkKov. By this Xo^v icvkXoc 
cap. 9. ovx h npwTi <l>opa cdria cWl Aristotle means the Ecliptic. 
yfp€Cfw Koi <l>Bopaf, aXX* j Karh t6v 
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non magis negatnm esse igni, Tivificare animantia^ 
quam maturare vegetabilia. Etiam inventum illud ce- 
lebre Fracastorii^ de sartagine acriter calefacta, qua 
circundant medici capita apoplecticorum desperatorum, 
expandit manifeste spiritus animales, ab humoribus et 
obstnictionibus cerebri compressos et quasi extinctos ; 
illosque ad motum excitat, non aliter quam ignis ope- 
ratur in aquam aut aerem ; et tamen per consequens 
viyificat. Etiam ova aliquando excluduntur per calo- 
rem ignis; id quod prorsus imitatur calorem animalem: 
et complura ejusmodi: ut nemo dubitare possit, quin 
calor ignis in multis subjectis modificari possit ad ima* 
ginem caloris coelestium et animalium. 

Similiter sint naturae inquisitae, motus et quies*. Vi- 
detur esse diyisio solennis atque ex intima philosophia^ 
quod corpora naturalia vel rotent, vel ferantur recta, 
vel stent sive quiescant. Aut enim est motus sine ter- 
mino, aut statio in termino, aut latio ad terminum. At 
motus ilie perennis rotationis, videtur esse coelestium 
proprius ; statio, sive quies, videtur competere globo 
ipsi terrse: at corpora csetera (gravia quad vocant, et 
levia) extra loca scilicet connaturalitatis suae sita, 
feruntur recta ad massas sive congregationes similium; 
levia sursum, versus ambitum coeli; gravia deorsum, 
versus terram. Atque ista pulchra dictu sunt. 

At instantia foederis est cometa aliquis humilior^ ; 

^ Fraeastoriiu, cf. infr. II. 36. Kepler's Laws had become well 
caae 6. Girolamo Fracastoro was known, if indeed he believed it. 
born at Verona in 1483. He was ^ ComeU are (though not in the 
a distinguished Philosopher, Astro* way in which Bacon Uiought) ex* 
nomer, Physician, and Poet, and cellent examples of the Inst. Foe- 
wrote on the Morbus Gallicus, on deris. For their apparency erratic 
" Sympathia et Antipathia," on orbits are really as strictly subjected 
" Contagion and Ck)ntagious Dis- to the Laws of Gravity as any other 
eases." Died in 1553. orbits. But of course this was un« 

M It is melancholy that Bacon known in Bacon's day. 
should have written all this after 
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qui cum sit longe in£ra coelum^ tamen rotat. Atque 
oommentum Aristotelis, de alligatione sive sequadtate 
cometse ad astrum aliquod, jampridem explcBum est; 
non tantum quia ratio ejus non est probabilis, sed jnto- 
pter experientiam manifestam discursus et irregularis 
mptus cometarum per varia loca coeli. 

At rursuB alia instaniia foederis, circa hoc subjectum, 
est motus aeris ; qui intra tropicos (ubi circuli rotatio- 
nis sunt majores) videtur et ipse rotare ab oriente in 
occidentem. 

£t alia rursus instarUia foret fluxus et refluxus^^ 
maris, si mode aquee ipsae deprebendantur ferri motu 
rotationis (licet tardo et evanido) ab oriente in occiden- 
tem ; ita tamen, ut bis in die repercutiantur. Itaque si 
hsec ita se babeant, manifestum est, motum istum ro- 
tationis non terminari in coelestibus, sed communicari 
aeri et aquae. 

Etiam ista proprietas levium, nimirum ut ferantur 
sursum, yacillat nonnihiP. Atque in hoc sumi potest 
pro instantia fcederis bulla aquae. Si enim aer fuerit 
subter aquam, ascendit rapide versus superficiem aquae, 
per motum ilium plagcB, (quam vocat Democritus^) per 
quam aqua descendens percutit et attoUit aerem sur- 
sum ; non autem per contentionem aut nixum aeris ip- 
sius. Atque ubi ad superficiem ipsam aquae ventum fu- 
erit, tum cohibetur aer ab ulteriore ascensu per levem 
resistentiam, quam reperit in aqua non statim tolerante 
se discontinuari : ita ut exilis admodum sit appetitus 
aeris ad superiora. 

100 For the Theory of the 'Hdes fandfdl and unfounded as they are, 

at greater length, see II. 36. case i. are not altogether abandoned by 

1 This speculation, too, has be- Bacon. He felt a great liking for 

come perfectly useless, since New- that Philosopher, as indeed he did 

ton's chscoveries on Gravitation. for all before the Socratic period. 

3 These irX^ of Democritus, Cf. infr. II. 48. (motus 3.) 
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Similiter sit natura inquisita, pondus. Est plane divi- 
sio recepta ; ut densa et solida ferantur versus centrum 
teme, rara antem et tenuia versus ambitum coeli ; tan- 
quam ad loca sua propria. Atque loca quod attinet 
(licet in scholis hujusmodi res valeant) plane inepta et 
puerilis oogitatio est, locum aliquid posse. Itaque nu- 
gantur philosophi, cum dicunt, quod, si perforata esset 
terra, corpora gravia se sisterent quando ventum esset 
ad eentrum. Esset enim certe virtuosum plane et effi- 
cax genus nihili, aut puncti mathematici^ ; quod aut 
alia afficeret, aut rursus quod alia appeterent : corpus 
enim non nisi a corpore patitur. Verum iste appetitus 
ascendendi et descendendi, aut est in schematismo 
corporis quod movetur, aut in sjmpathia sive consensu 
cum alio corpore. Quod si inveniatur aliquod corpus 
densum et solidum, quod nihilominus non feratur ad 
terram ; confunditur hujusmodi divisio. At si recipia- 
tur opinio Gilberti^, quod magnetica vis terrse ad alli- 
dendum gravia, non extendatur ultra orbem virtutis 
su», (quse operatur semper ad distantiam certam, et 
non ultra,) hocque per aliquam instantiam verificetur ; 
ea demum erit instantia fcederis circa hoc subjectum. 
Neque tamen occurrit imprsesentiarum aliqua instantia 
super hoc certa et manifesta. Proximo videntur acce- 
dere cataracts coeli, quae in navigationibus per oceanum 
Atlanticum versus Indias utrasque ssepe conspiciuntur. 
Tanta enim videtur esse vis et moles aquarum, quss 
per hujusmodi cataractas subito effiinditur, ut videatur 

< This is cvrUnu, and to us al- The ancient notion of Absolute Le- 

mott ludicrous language. But we vity, referred to just above, is to be 

must remember Soieca's " Veniet found in Aristotle, Phys. Ausc. IV. 

tempus, quo posteri nostri tam t. 13. 

apertanosnesdissemirentur"— and ^ Gilbert is here mentioned al- 

that our better information is the most with respect. Of. supr. L 

" partus temporis non ingenii." 54. 
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collectio aquarum fuisse ante facta, atque in his locis 
tiaesisse et mansisse, et postea potius per causam vio- 
lentam dejecta et detrusa esse, quam naturali motu 
gravitatis cecidisse : adeo ut conjici possit corpoream 
molem densam atque compactam in magna distantia 
a terra fore pensilem tanquam terram ipsam ; nec ca- 
suram, nisi dejiciatur. Verum de hoc nil certi affirma- 
mus. Interim in hoc et in multis aliis facile appaiebit, 
quam inopes simus historise naturalis ; cum loco instan- 
tiarum certarura nonnunquam suppositiones afferre pro 
exemplis coganmr. 

Similiter sit natura inqnisita, discursus ingenii. Vi- 
detur omnino divisio vera, rationis humanse, et solertiae 
brutorum^. Attamen sunt nonnullse instantise actio- 
num, quae eduntur a brutis, per quas videntur etiam 
bruta quasi syllogizare: ut memorise proditum est de 
corvo ; qui per magnas siccitates fere enectus siti, con- 
spexit aquam in trunco cavo arboris ; atque cum non 
daretur ei intrare propter angustias, non cessavit jacere 
multos lapillos, per quos surgeret et ascenderet aqua, 
ut bibere posset ; quod postea cessit in proverbium. 

Similiter sit natura inquisita, visibile. Videtur om- 



^ They who allow man no higher 
"Differentia" than the scholastic 
''Rationale" — who regard the in- 
ferential power as the distinctive 
quality of Humanity — must always 
tremble at any glimmering of a 
Syllogistic facility in Brutes, and 
fear lest, after all, man should be 
nothing more than a highly polish- 
ed Ape. Yet even then the gift 
of speech (jup6irwf yhmt avdp&p) 
would do much to distinguish us 
from our unpleasant neighbours in 
the scale of Creation : though here 
too we approach a little too near to 
Parrots. But, in truth, Man's Dif- 



ferentia lies in no one quality, and 
certainly not most in his InteUeetual 
superiority. His "Spiritual" fa- 
culties raise him highest. His 
Moral and Social qualities, and his 
power of combination, all lift him 
above other creatures ; and though 
some slight growth and improve- 
ment may be discerned in the men- 
tal powers (if one may be pardoned 
for such language) of domesticated 
beasts, yet Man alone is reaUy pro- 
gressive — alone can consciously use 
the knowledge of his fathers as 
means for the increase of bis own. 
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nino esse dWisio vera et certa, lucis, qu» est visibile 
originale, et primam copiam facit visui ; et colons, qui 
est visibile secundarium, et sine luce non cemitur, ita 
at videatur nil aliud esse quam imago aut modificatio 
lucis. Attamen ex utraque parte circa hoc videntur 
esse instantuB foederis ; scilicet, nix in magna quanti- 
tate, et flamma sulphnris: in quarum altera videtur 
esse color primulum lucens, in altera lux vergens ad 
colorem. 

XXXVL 

Inter prserogativas instantiarum ponemus loco de- 
cimo quarto instantias crucis ; translate vocabulo a 
crucibus, quae, erectse in biviis, indicant et signant via- 
rum separationes^ Has etiam instantias decisorias, et 



^ Instances of the Cross, or Cru- 
cial Instances, are the most fa- 
mous of all, and of the great- 
est value in Physical Investigation. 
''They afford the readiest and se- 
curest means of eliminating extra- 
neous causes, and deciding between 
rival Hypotheses." Herschel's Dis- 
course, § 196. " When," says 
Flayfair, Diss. iii. p. 465, " in in- 
vestigation, the understanding is 
placed tn equUibrio, as it were, be- 
tween two or more causes, each of 
which accounts equally well for the 
appearances, as far as they are 
known, nothing remains but to 
look out for a fact which can be 
explained by one of these causes, 
and not by the other: if such an 
one can be found, the uncertainty 
is removed, and the true cause de- 
termined." Chemistry is full of 
these Instances. Playfidr gives the 
famous illustration of the escape of 
" Phlogiston" or " Absolute levity" 
from metals when calcined. As it 
was seen that, when calcined, metals 
weighed more than they did before 



the application of Heat, it was ne- 
cessary to account for the fact. 
There would be two theories: (i) 
that of Phlogiston— the escape of 
" absolute levity." (a) The intro- 
duction of some new chemical 
compound. LAvoisier exploded the 
Phlogistic theory by a Crucial In- 
stance. He took a quantity of Tin, 
sealed it hermetically in a glass re- 
tort, and then weighed ^e glass 
with its contents. Then he cal- 
cined the metal, and weighed the 
glass again. It was found to have 
suffered no change of weight. 
When it was cool, the retort was 
opened, and air rushed in, shewing 
that a partial vacuum had been cre- 
ated. The glass was then weighed 
a third time, and it had now gained 
ten grains ; i. e. ten grains of air 
had rushed in. The calcined Tin 
was then taken out, and was found 
to be ten grains heavier than before 
the application of fire. These ten 
grains had, therefore, been absorbed 
from the air. This experiment led 
to the discovery of Oxygen Gas« 
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judieiales^ et in casibus n<MinulIi8 insta$Uias oraculi^ et 
mandaUf appellare consueyimus. Earum ratio talis 
est. Cum in inqqisitione naturae alicujus, intellectus 
ponitur tanquam in sequilibrio, ut incertus sit, utri na- 
turarum e duabus, vel quandoque pluribu% causa nar 
tura inquisitse attribui aut assignari debeat, propter 
complurium naturaram concursum frequratem et ordi- 
narium; instanti€B crucis ostendunt consortium unius 
ex naturis (quoad naturam inquisitam) fidum et indis- 
solubile, alterius autem varium et separabile; unde 
terminatur qusestio, et recipitur natura ilia prior pro 
causa, missa altera et repudiata. Itaque hujusmodi 
instantise sunt mazimae lucis, et quasi magnae auctori- 
tatis ; ita ut curriculum interpretationis quandoque in 
illas desinat, et per illas perficiatur. Interdum autem 
instantus crucis illse occurrunt et inveniuntur inter 
jampridem notatas ; at ut plurimum noT«e sunt, et de 
industria atque ex composito qusesitse et applicatse, et 
diligentia sedula et acri tandem erutse. 

(1.) Exempli gratia; sit natura inquisita fluxus et re- 
fluxus maris^ ille bis repetitus in die atque sexhora- 
rius, in accessibus et recessibus singulis, cum differentia 
nonnulla quae coincidit in motum lunse : bivium circa 
banc naturam tale est. 



and of its property of combining 
^th metals when they are calcined. 
Account of the Not. Org. published 
in the libfary of U8e^ul Know- 
ledge, part ii. p. ai. For another 
good illustration, viz. die TorriceUian 
discoveries of the pressure of the 
air, see Herschel's Discourse, § 346. 

7 TheTides. Theie is a disqui- 
sition on them, placed by Gruter 
among Bacon's Materials for the 
Ilird part of the Instauration. The 
Tides are a corollary of the great 
law of Attraction, which was hidden 



from Bacon's sight. And yet his 
lAQgoagc on ''vis magnetica de- 
super eas" looks as if he were 
groping about in the right direc- 
tion. Tides are really nothing but 
the great Primary Wave, whidi, in 
obedience to lunar attraction (and at 
certain stated periods) lunar and 
solar attractions together, rises and 
sinks in the Oc^. There an 
Tides in the Air to correspond to 
those in the Ocean $ and from the 
same causes. For Bacon's guesses 
in the right direction, see inf. 11.45* 
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Necesse promts ett, ut iste motus efficiatur, vel ab 
aqnaram progressu et regressu, in modum aquae in 
pelvi agitate, quae quando latus unum pelvis alluit, 
deserit alterum ; vel a sublatione et subsidentia aqua- 
rum e profundo, in modum aqu» ebuUientis, et rursus 
subsidentis : utri vero causee fluxus et refluxus ille as- 
signari debeat^ oritur dubiCatio. Quod si recipiatur 
prior assertio, necesse est ut cum sit fluxus in mari ex 
una parte, fiat sub idem tempus alicubi in mari re- 
fluxus ex alia. Itaque ad hoc reducitur inquisitio. 
Atqui observavit Acosta^ cum aliis nonnullis (diligenti 
facta isquisitione) quod ad litora Floridse, et ad litora 
adversa Hispanise et Africse, fiant fluxus maris ad ea- 
dem tempera, et refluxus itidem ad eadem tempera ; 
non contra, quod cum fluxus fit ad litora Floridae, fiat 
refluxus ad litora Hispaniee et Africae. Attamen adhuc 
diligentius attendenti, non per hoc evincitur motus 
attoUens, et abnegatur motus in progressu. Fieri enim 
potest, quod sit motus aquarum in progressu, et nihilo- 
minus inundet adversa litora ejusdem alvei simul ; si 
aquae scilicet illae contrudantur et compellantur ali- 
unde ; quemadmodum fit in fluviis^ qui fluunt et reflu- 
unt ad utrumque litus horis iisdem, cum tamen iste 
motus liquido sit motus in progressu, nempe aquarum 
ingredientium ostia fluminum ex mari. Itaque simili 
mode fieri potest, ut aquae venientes magna mole ab 
oceano orientali Indico compellantur et trudantur in 
alveum maris Atlantici, et propterea inundent utrum- 
que latus simuL Quaerendum itaque est, an sit alius 
alveus, per quem aquae possint iisdem temporibus 
minui et refluere. Atque praesto est mare Australe, 
man Atlantico neutiquam minus, sed potius magis la- 
tum et extensum, quod ad hoc sufficere possit. 

Itaque jam tandem perventum est ad instantiam 
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crtms circa hoc subjectum. Ea talis est. Si pro certo 
inveniatur, qifod cum fit fluxus ad litora adversa tarn 
Floridae quam Hispanise in mari Atlantico, fiat simul 
fluxus ad litora Peruviae^, et juxta dorsum Chinse in 
mari Australi ; tum certe per banc instantiam deciso^ 
riam abjudicanda est assertio, quod fluxus et refluxus 
maris, de quo inquiritur, fiat per motum progressivum. 
Neque enim relinquitur aliud mare, aut locus^ ubi 
possit ad eadem tempera fieri regressus, aut refluxus. 
Commodissime autem hoc sciri possit, si inquiratur ab 
incolis Panamse, et Limse, (ubi uterque oceanus, At- 
lanticus et Australis, per parvum isthmum separantur) 
utrum ad contrarias isthmi partes fiat simul fluxus et 
refluxus maris, an e contra. Verum hsec decisio, sive 
abjudicatio certa videtur, posito quod terra stet immo- 
bilis. Quod si terra rotet, fieri fortasse potest, ut ex 
inaequali rotatione (quatenus ad celeritatem sive inci- 
tationem) terrse, et aquarum maris, sequatur compulsio 
violenta aquarum in cumulum sursum, quae sit fluxus ; 
et relaxatio earundem (postquam amplius cumulari 
non sustinuerint) in deorsum, quae sit refluxus^. Ve- 
rum de hoc facienda est inquisitio separatim. Attamen 
etiam hoc supposito, illud seque manet fixum, quod ne- 
cesse sit fieri alicubi refluxum maris ad eadem tempera, 
quibus fiunt fluxus in aliis partibus. 

Similiter, sit natura inquisita, posterior ille motus ex 
duobus, quos supposuimus; videlicet motus maris se 
attoUens, et rursus subsidens ; si forte ita accident, ut 
(diligenti facto examine) rejiciatur motus alter, de quo 

B By Peru, Bacon seemed to in- the Pacific Oceana, 

dude the chief part of South Ame- ^ The Rotation of the Earth 

rica on the Eastern Coast. Cf. causes the great currents in the 

supra, II. 37. And the Mare Au- Ocean— the Polar current and the 

Btrale here is notour modem South- Gulf stream : and also the Trade 

em Ocean, hut the Southern and winds in the air, hut not the Tides. 
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diximus, progressivus. Turn vero erit trivium circa 
banc naturam tale. Necesse est, ut motus iste, per 
quern aquse in fluxibus et refluxibus se attollunt, et 
rursus relabuntur, absque aliqua accessione aquarum 
aliarum, quae advolvuntur, fiat per unum ex his tribus 
modis ; vel quod ista aquarum copia emanet ex inte- 
rioribus terrse, et rursus in ilia se recipiat ; vel quod 
non sit aliqua amplior moles aquarum, sed quod esedem 
aquse (non aucto quanto suo) extendantur, sive rare- 
fiant, ita ut majorem locum et dimensionem occupent, 
et rursus se contrahant; vel quod uec copia accedat 
migor, nec extensio amplior, sed esedem aquse (prout 
sunt, tam copia quam densitate aut raritate) per vim 
aliquam magneticam desuper eas attrahentem, et evo- 
cantem, et per consensum se attoUant, et deinde se 
remittant. Itaque reducatur (si placet) jam inquisitio 
(missis duobus illis motibus prioribus) ad hunc ulti- 
mum; et inquiratur si fiat aliqua talis sublatio per 
consensum, sive vim magneticam. Atqui prime mani- 
festum est, universas aquas, prout ponuntur in fossa 
sive cavo maris, non posse simul attolli, quia deesset 
quod succederet in fundo; adeo ut si foret in aquis 
aliquis hujusmodi appetitus se attoUendi, ille ipse ta- 
men a nexu rerum, sive (ut vulgo loquuntur) ne detur 
vacuum, fractus foret et cohibitus. Belinquitur, ut 
attoUantur aquee ex aliqua parte, et per hoc minuantur 
et cedant ex alia. Enimvero rursus necessario seque- 
tur, ut vis ilia magnetica, cum super totum operari non 
possit, circa medium operetur intensissime, ita ut aquas 
in medio attollat ; illse vero sublatse, latera per succes- 
sionem deserant et destituant. 

Itaque jam tandem perventum est ad instantiam 
crucis circa hoc subjectum. Ea talis est. Si invenia- 
tur, quod in refluxibus maris aquarum superficies in 
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mari sit arcuata magis et rotunda, attoUentibus se sci- 
licet aquis in medio maris, et deficientibus circa latera, 
quae sunt litora; et in fluxibus eadem superficies sit 
magis plana et sequa, redeuntibus scilicet aquis ad 
priorem suam positionera ; turn certe per banc instan- 
tiam dectsoriam potest recipi sublatio per vim magne- 
ticam; aliter prorsus abjudicanda est. Hoc vero in 
fretis per lineas nauticas non difficile est experiri; 
videlicet utrum in refluxibus versus medium maris 
mare non sit magis altum sive profundum, quam in 
fluxibus. Notandum autem est, si hoc ita sit, fieri 
(contra ac creditur) ut attollant se aquae in refluxibus, 
demittant se tantum in fluxibus, ita ut litora vestiant 
et inundent. 

(2.) Similiter, sit natura inquisita, motus rotationis 
spontaneus ^® ; et speciatim, utrum motus diumus, per 
quem sol et stellse ad conspectum nostrum oriuntur et 
occidunt, sit motus rotatiotiis verus in ccelestibus ; aut 
motus apparens in coelestibus, verus in terra. Potent 
esse instantia crucis super hoc subjectum talis. Si 
inveniatur motus aliquis in oceano ab oriente in ooci- 
dentem, licet admodum languidus et enervatus: si 
idem motus reperiatur paulo incitatior in aere, prse- 
sertim intra tropicos, ubi propter majores circulos est 
magis perceptibilis : si idem motus reperiatur in humi- 
lioribus cometis, jam factus vivus et validus: si idem 
motus reperiatur in planetis, ita tamen dispensatus et 
graduatus, ut quo propius absit a terra, sit tardier ; quo 
longius, celerior; atque in coelo demum stellate sit 

10 Cf. Bupr. II. g. (ad fin.) We men ; for neglecting Galfleo ; and 

need say no more about this ex- apparently for being ignorant of 

ploded doctrine, than that in spite Kepler's Laws, 
of the apology to be made for Ba- n Bacon had a strong liking for 

con (see note to II. 5.), he was to the doctrine of concentric circles, 

some degree culpable for ranking with Terra for a centre point: in 

Copernicus with the old Astrono- the outermost of which circlee he 
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velociflsimus : torn certe recipi debet motus diurnus 
pro yero in coelis, et abnegandus est motus teme ; quia 
manifestum erit, motum ab oriente in occidentem esse 
plane cosmicum, et ex consensu universi, qui, in sum- 
mitatibus coeli maxime rapidus^ gradatim labascat, et 
fandem desinat, et extinguatur in immobili, videlicet 
terra. 

Similiter, sit natura inquisita, motus rotationis ille 
alter apud astronomos decantatus, renitens et contra- 
rius motui diumo, ridelicet ab occidente in orientem, 
quern veteres astronomi attribuunt planetis, etiam coelo 
stellate ; at Copernicus^ et ejus sectatores, terrse quo- 
que; et quseratur, utrum inveniatur in rerum natura 
aliquis talis motus, an potius res conficta sit et suppo« 
sita, ad compendia et commoditates calculationum, et 
ad pulchrum illud, scilicet de expediendis motibus 
ccelestibus per circulos perfectos. Neutiquam enim 
evincitur iste motus esse in supemis verus et realis, 
nec per defectum restitutionis planetse in motu diumo 
ad idem punctum coeli stellati, nec per diversam poli- 
tatem 2X>diaci, habito respectu ad polos mundi; quae 
duo nobis hunc motum pepererunt. Primum enim 
pbsenomenon per anteversionem et derelictionem op- 
time salvatnr; secundum per lineas spirales; adeo ut 
insequalitas restitutionis, et declinatio ad tropicos, pos- 
sint esse potius modificationes motus unici illius diumi, 
quam motus renitentes, aut circa diyersos polos. £t 
certissimum est, si paulisper pro plebeiis nos gera- 
mus^, (missis astronomorum et scholse commentis, 
quibus illud in more est, ut sensui in multis immerito 

placed the Stany HeavenB." He This looks very4ike an appeal 

also diyidea (in connection with the to the vulgar and the nnaairiated 

same theory) Comets into higher senses. Are these not Idola as fatal 

and lower. (See helow, note 20.) as any he has pointed out? 
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vim faciant; et obscuriora malint) talem esse motum 
istum ad sensum, qualem diximus: cujus imaginem 
per fila ferrea (veluti in machina) aliquando repra^en- 
tari fecimus. 

Verum instantia crucis super hoc subjectum poterit 
esse talis. Si inveniatur in aliqua historia fide digna, 
fuisse cometam aliquem, vel sublimiorem, vel humilio- 
rem, qui non rotaverit cum consensu manifesto (licet 
admodum irregulariter) motus diurni, sed potius rota- 
verit in contrarium coeli ; turn certe hucusque judican- 
dum est, posse esse in natura aliquem talem motum. 
Sin nihil hujusmodi inveniatur, habendus est pro sus- 
pectOy et ad alias instantias crucis circa hoc confugien- 
dum. 

(3.) Similiter, sit natura inquisita, pondus sive grave 
Bivium circa hanc naturam tale est. Necesse est, ut 
gravia et ponderosa vel tendant ex natura sua ad cen- 
trum terrse, per proprium schematismum ; vel ut a 
massa corporea ipsius terrse, tanquam a congregatione 
corporum connaturalium, attrahantur et rapiantur, et 
ad eam per consensum ferantur. At posterius hoc si 
in causa sit, sequitur, ut quo propius gravia appropin- 
quant ad terram, eo fortius et majore cum impetu 
ferantur ad eam ; quo longius ab ea absint, debilius et 
tardius, (ut fit in attractionibus magneticis) idque fieri 
intra spatium certum; adeo ut si elongata iiierint a 
terra tali distantia, ut virtus terrse in ea agere non 
possit, pensilia mansura sint, ut et ipsa terra, nec om- 
nine decasura. 

Itaque talis circa hanc rem poterit esse instantia 

>s Gravity. As far m hit know- limits ; and the way in which bo- 
ledge went» Bacon's notions as to dies would become ''pensilia," is 
gravity are good. His language curious, 
about the "virtus term" and its 
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crucis. Sumatur horologium ex iis, quae moventur 
per pondera plumbea ; et aliud ex iis, quae moventur 
per compressionem laminae ferreae ; atque vere proben- 
tur, ne alteram altero velocius sit, aut tardius ; deinde 
ponatur horologium illud movens per pondera super 
festigium alicujus templi altissimi, altero illo infra de- 
tente ; et notetur diligenter, si horologium in alto 
situm tardias moveatur quam solebat, propter dimi- 
nutam virtutem ponderam. Idem fiat experimentum 
in profimdis minerarum alte sub terra depressarum; 
utrum horologium hujusmodi non moveatur velocius 
quam solebat, propter auctam virtutem ponderam. 
Quod si inveniatur virtus ponderam minui in sublimi, 
aggravari in subterraneis ; recipiatur pro causa ponderis 
attractio a massa corporea terrae. 

(4.) Similiter, sit natura inquisita, verticitas acus fer- 
reae, tactae magneto Circa banc naturam tale erit 
bivium. Necesse est, ut tactus magnetis vel ex se 
indat ferro verticitatem ad septentriones et austram; 
vel ut excitet ferram tantummodo et habilitet : motus 
autem ipse indatur ex praesentia terrae, ut Gilbertus 
opinatur, et tanto conatu probare nititur. Itaque hue 
spectant ea, quae ille perspicaci industria conquisivit. 
Nimirum quod clavus ferrous, qui diu duravit in situ 
versus septentriones et austram, colligat mora diutina 
verticitatem, absque tactu magnetis: ac si terra ipsa, 
quae ob distantiam debiliter operatur, (namque super- 

1^ This example will not do. The which before attracted downwards, 

Horologium/* or fly-clock, would and now upwards, 

act well enough were the earth sta- i> The Polarity of the Needle, 

tionary, and were there no other This section is ingenious. We here 

active force. Besides, the gravity meet Gilbert again. It was with 

at the bottom of a mine would be such a terrella," or little globe, as 

less: both because of the actual Bacon here proposes to use, that 

diminution, and of the mass of GUbert made his experiments. See 

matter now placed above the point, supr. I. 54. 
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ficies aut extima incrastatio tense yirtutis magneticas, 
ut ille Yult, expers est) per moram tamen longam mag- 
netis tactum suppleret, et ferrum exciret, deinde exci- 
tum conformaret et verteret. Bursus, quod ferram 
ignitum et candens^ si in extinctione sua exporrigatur 
inter septentriones et austrum, colligat quoque vertici- 
tatem, absque tactu magnetis: ac si partes ferri in 
motu positae per ignitionem, et postea se recipientes, 
in ipso articulo extinctionis suae magis essent suscep- 
tiYx, et quasi sensitivse virtutis manantis a terra, quam 
alias, et inde fierent tanquam excitae. Verum hsec, 
licet bene observata, tamen non eyincunt prorsus quod 
ille asserit. 

Instantia crucis autem circa hoc subjectum poterit 
esse talis. Capiatur terrella ex magneto, et notentur 
poli ejus ; et ponantur poli terrellae versus orientem et 
occasum, non versus septentriones et austrum, atque 
ita jaceant : deinde superponatur acus ferrea intacta, et 
permittatur ita manere ad dies sex aut septenu Acus 
vero (nam de hoc non dubitatur) dum manet super 
magnetem, relictis polis mundi, se vertet ad polos 
magnetis. Itaque quamdiu ita manet, vertitur scilicet 
ad orientem et occidentem mundi. Quod si inveniatur 
acus ilia remota a magneto, et posita super versorium, 
statim se applicare ad septentriones et austrum, vel 
etiam paulatim se eo recipere ; tum recipienda est pro 
causa, prsesentia terrae : sin autem vertatur (ut prius) in 
orientem et occidentem, aut perdat verticitatem, ha- 
benda est ilia causa pro suspecta, et ulterius inquiren- 
dum est. 

(5.) Similiter, sit natura inquisita, corporea substantia 
lunas ; an sit tenuis, flammea, sive aerea, ut plurimi 

1* The stnictiure of the Moon, that it is tenuiB," and not solid : 
Bacon seems to incline to the view perhaps in antagonism to Grilbert 
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ex priscis philosophis opinati sunt ; an solida et densa, 
ut Gilbertus et multi moderni, cum nonnuUis ex anti- . 
quis, tenent. Bationes poBterioris istius opinionis fun- 
dantur in hoc maxime, quod luna radios soiis reflectat \ 
neque videtur fieri reflexio lucis nisi a solidis. 

Itaque instantue crucis circa hoc subjectum ese esse 
poterunt (si mode aliqme sint) quae demonstrent refle- 
xionem a corpore tenui, qualis est fiamma, modo sit 
crassitiei sufficientis. Certe causa crepusculi, inter 
alias, est reflexio radiorum solis a superiore parte 
aeris Etiam quandoque reflecti videmus radios solis 
temporibus vespertinis serenis, a fimbriis nubium rosci- 
darum, non minori splendore, sed potius illustriori, et 
magis glorioso, quam qui redditur a corpore lunae; 
neque tamen constat, eas nubes coaluisse in corpus 
densum aquae. Etiam videmus, aerem tenebrosum 
pone fenestras noctu reflectere lucem candelae, non 
minus quam corpus densum Tentandum etiam foret 
experimentum immissionis radiorum solis per foramen, 
super flammam aliquam subfuscam et caeruleam. Sane 
radii aperti solis, incidentes in flammas obscuriores, 
videntur eas quasi mortificare, ut conspiciantur magis 
instar fami albi, quam flammae. Atque haec impraesen- 
tiarum occurrunt, quae sint ex natura instantiarum cru- 
cis circa banc rem ; et meliora fortasse reperiri possunt. 
Sed notandum semper est, reflexionem a flamma non 

and the new school. Their proof of so that the feet of " Reflexio a cor- 

hs solidity was not of much value, pore tenui" is folly established. 

But this signifies little now that we la Bacon's reason for this pheno- 

are able to calculate accurately the menon is wrong. It is really the 

density, not only of the Moon, but polished surfeoe of the glass which 

even of the most distant Planets. reflects the rays : and this is always 

17 True enough, if we add the the case, but is only visible to us 

R^aeHcm of rays. The blueness when there is neither light nor ob- 

of the air arises from the watery ject on the other side to destroy 

particles in it : and the light thus the image created, 
reflected from the sky is polarised : 
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esse expectandam^ nisi a flamma alicujas profunditatis : 
nam aliter vergit ad diaphanum. Hoc autem pro certo 
ponendum, lucem semper in corpore sequali aut excipi 
et transmitti, aut resilire. 

(6.) Similiter, sit natura inquisita, motns missilium^^; 
veluti spiculorum, sagittarum, globulonim, per aerem. 
Hunc motum schola (more suo) valde negligenter ex- 
pedit; satis habens, si eum nomine motus violenti a 
naturali (quem vocant) distinguat ; et quod ad primam 
percussionem sive impulsionem attinet, per illud (quod 
duo corpora non possint esse in uno hco^ ne fiat pene- 
tratio dimensionum) sibi satisfaciat; et de processu 
continuato istius motus nihil curet. At circa banc na- 
turam bivium est tale : aut iste motus fit ab aere ye- 
hente, et pone corpus emissum se colligente, instar 
fluvii erga scapham, aut venti erga paleas ; aut a par- 
tibus ipsius corporis non sustinentibus impressionem, 
sed ad eandem laxandam per successionem se promo- 
ventibus. Atque priorem ilium recipit Fracastorius^, 
et fere omnes qui de hoc motu paulo subtilius inquisi- 
verunt: neque dubium est, quin sint aeris partes in hac 
re nonnuUse ; sed alter motus proculdubio verus est, ut 
ex infinitis constat experimentis. Sed inter cseteras, 
poterit esse circa hoc subjectum instantia crucis talis ; 
quod lamina, aut filum ferri paulo contumacius, vel 
etiam calamus sive penna in medio divisa, adducta et 

10 The motion of missiles. — opposed to the Copernican hypo- 
" Schola" here probably means all thesis ; and he wrote a book, en- 
existing Philosophers, with the ex- titled Homocentrica, to simplify 
ception of Bacon. This " motus that explanation of heflvenly Phe- 
missiliinn" is now safely housed as nomena, which made Earth the cen- 
a branch of Dynamical Science ; tre-point of the system, and placed 
and all discussions as to Violent the planets one after another, and 
and Natural Motion, &c. are at an finally the " Ccelum SteUatum," in 
end. fixed orbits of lether, all concentric 

^ Cf. supra, II. 35. (note 97.) in the earth. See Drinkwater's Life 

Fracastoro's views were violently of Galileo, p. 13. 
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cunrata inter pollicem et digitutn, exsiliant. Manifes-* 
turn enim est, hoc non posse imputari aeri se pone cor- 
pus coUigenti, quia fons motus est in medio laminae vel 
calami, non in extremis. 

(7.) Similiter, sit natura inquisita, motus ille rapidus 
et potens expansionis pulveris pjrii in flammam^^ : 
unde tantse moles subvertuntur, tanta pondera emit- 
tuntur, quanta in cuniculis majoribus, et bombardis 
videmus. Bivium circa banc naturam tale est. Aut 
excitatur iste motus a mere corporis appetitu se dila- 
tandi, postquam fuerit inflammatum ; aut ab appetitu 
mixto spiritus crudi, qui rapide fugit ignem, et ex eo 
circumfuso, tanquam ex carcere, violenter erumpit. 
Scbola autem, et vulgaris opinio tantum versatur circa 
priorem ilium appetitum. Putant enim homines, se 
pulchre philosophari, si asserant, flammam ex forma 
elementi necessitate quadam donari locum ampliorem 
occupandi, quam idem corpus expleverat, cum subiret 
formam pulveris, atque inde sequi motum istum. In- 
terim minime advertunt, licet hoc verum sit, posito 
quod flamma generetur, tameu posse impediri flammse 
generationem a tanta mole, quae illam comprimere et 
suffocare queat ; ut non deducatur res ad istam neces- 
sitatem, de qua loquuntur. Nam quod necesse sit fieri 
expansionem, atque inde sequi emissionem, aut remo- 
tionem corporis quod obstat, si generetur flamma, recte 

31 The ezploeive power of Gun- de Natura Renim/' chap. 9, whioh 

powder. Here Bacon's language is is a part of the fragments of the 

agun tinged with the old Scholastic Third Part of the Instauratio. 

manner of expression, " crudus Spi- Milton illustrates the language of 

ritus, qui est in Nitro." His way the Schools. Par. Lost, yi. 478. 



of accounting^for it is absolutely .cMaterials dark and crude 



petre and Sulphur. He enlarges on Nitre is the base of many yiolent 
his explanation in his " Cogitationes detonating substances. 



wrong, except in so far as Charcoal 
is the connecting link between Salt- 



Of spirituous and nitrous spume.^ 




250 



NOVUM ORGANUM. 



putant. Sed ista necessitas plane evitatur, si moles ilia 
solida flammam supprimat, antequam geueretur. At- 
que videihus, flammam, prsBsertim in prima genera- 
tione, moUem esse et lenem, et requirere cavum, in 
quo ezperiri et ludere possit. Itaque tanta violeutia 
huic rei per se assignari non potest. Sed illud yeram ; 
generationem hujusmodi flammarum flatulentarum, et 
yeluti yentorum igneorum, fieri ex conflictu duorum 
eorporum, eorumque naturae inter se plane contrarise ; 
alterius admodum inflammabilis, quae natura yiget in 
sulphore ; alterius flammam exhorrentis, qualis est spi* 
ritus crudus, qui est in nitro ; adeo ut fiat conflictus 
mirabilis, inflammante se sulphure quantum potest, 
(nam tertium corpus, nimirum oarbo salicis, nil aliud 
fere prsestat, quam ut ilia duo corpora incorporet, et 
commode uniat) et erumpente spiritu nitri quantum 
potest, et una se dilatante, (nam hoc &ciunt et aer, et 
omnia cruda, et aqua, ut a calore dilatentur^) et per 
istam fugam et eruptionem interim flammam sulphuris, 
tanquam foUibus occultis, undequaque exuiHante. 

Poterunt autem esse instantia cruets circa hoc sub- 
jectum duorum generum. Alterum eorum eorporum, 
quae maxime sunt inflammabilia, qualia sunt sulphur, 
caphura, naphtha, et hujusmodi, cum eorum misturis ; 
quae citius et facilius concipiunt flammam, quam pulyis 
pjnrius, si non impediantur : ex quo liquet, appetitum 
inflammandi per se effectum ilium stupendum non ope- 
rari. Alterum eorum, quae flammam fugiunt et ex- 

23 " hoc ii&ciant, ut dilatentnr/' it ww^patimtwr. In the tnmalatioii 

I have kept the subjunctive in the published in another volume» I hav6 

Latin Text, and suppose that it ventured to take it as if Bacon had 

must be translated simply, " air, written '* dilatantur/' L e. " air, &c. 

&c. are expanded." It seems an burst forth when expanded under 

extraordinary phrase, and one of no the influence of Heat." 
authority; fadmt being used as if 
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horrent, qualia mint sales omnes. Videmus enim, si 
jaciantur in ignem, spiritum aqueum ernmpere cum 
fragore, antequam flamma concipiatur ; quod etiam le- 
niter fit in foliis pauIo contumacioribus, parte aquea 
erumpente, antequam oleosa ooncipiat flammam. Sed 
maxime cemitur hoc in argento vivo, quod non male 
dicitur aqua mineralis. Hoc enim, absque infiamma- 
tione, per emptionem et expansionem simplicem, vires 
pulveris pyrii fere adsequat; quod etiam admixtum 
pulveri pyrio ejus vires multiplicare dicitur. 

(8.) Similiter, sit natura inquisita, transitoria natura 
flammae, et extinctio ejus momentanea^. Non enim 
videtur natura flammea hie apud nos figi et consistere, 
sed singulis quasi momentis generari, et statim extin- 
gui. Manifestum enim est in flammis, quse hie conti- 
nuantur et durant, istam durationem non esse ejusdem 
flammae in individuo, sed fieri per successionem novae 
flammae seriatim generatae, minime autem manere 
eamdem flammam numero ; id quod facile perspicitur 
ex hoc, quod subtracto alimento sive fomite flammae, 
flamma statim pereat. Bivium autem circa banc na- 
turam tale est. Momentanea ista natura aut fit remit- 
tente se causa, quae eam prime genuit, ut in lumine, 
sonis, et motibus (quos vocant) violentis; aut quod 
flamma in natura sua possit hie apud nos manere, sed 
a contrariis naturis circumfusis vim patiatur et de- 
struatur. 

Itaque potent esse circa hoc subjectum instantia 
crucis talis. Videmus flammas in incendiis mqoribus, 
quam alte in sursum ascendant. Quanto enim basis 

^ The tnnsitory nature of Flame, kindled Air is Flame ie absurd, are 

Cf. supra, II. 13. Inst 27. — Ba- unfortunate dogmatisms on an in* 

con's conclusions that Air com- sufficient basis, as Air is the chief 

presses Flame, and that to say that supporter of Flame. 
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flamnide est latior, tanto vertex eublimior : itaque vide- 
tur principium exstinctionis fieri circa latera, ubi ab 
acre flamma comprimitur, et male habetur. At medi- 
tullia flammse, quae aer non contingit, sed alia flamma 
midique circundat, eadem numero manent ; neque ex- 
tinguuDtur, donee paulatim angustentur ab aere per 
latera circumfiiso. Itaque omnis flamma pyramidalis 
est basi circa fomitem largior, vertice autem (inimi- 
cante aere, nec suppeditante fomite) acutior. At fu- 
mus angustior circa basim ascendendo dilatatur, et fit 
tanquam pyramis inversa ; quia scilicet aer fumimi re^ 
cipit^ flammam (neque enim quispiam somniet, aerem 
esse flammam accensam, cum sint corpora plane hete- 
rogenea) comprimit. 

Accuratior autem poterit esse instantia cruets ad 
banc rem accommodata, si res forte manifestari possit 
per flammas bicolores. Capiatur igitur situla parra ex 
metallo, et in ea figatur parva candela cerea accensa ; 
ponatur situla in patera, et circumfundatur spiritus 
vini in modica quantitate, quae ad labra situlse non 
attingat ; turn accende spiritum vini. At spiritus ille 
vini exhibebit flammam magis scilicet cseruleam, lych- 
nus candelffi autem magis flavam. Notetur itaque 
utrum flamma lychni (quam &cile est per colorem a 
flamma spiritus vini distinguere ; neque enim flammse, 
ut liquores» statim commiscentur) maneat pyramidalis, 
an potius magis tendat ad formam globosam, cum nihil 
inveniatur quod eam destruat aut comprimat. At hoc 
posterius si fiat, manere flammam eandem numero, 
quamdiu intra aliam flammam concludatur, nec vim 
inimicam aeris experiatur, pro certo ponendum est. 

Atque de instantiis cruets hsec dicta sint^. Lon- 

2* Cf. Play&ir, Encycl. Brit. vol. i. branches of science where it (the cru- 
Diss. iii. p. 466. " In all those cial method) cannot eanly be resort- 
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giores autem in iis tractandis ad hunc finem fiiimus, ut 
homines paulatim discant et assuefiant de natura judi- 
care per instantias crucis^ et experimenta lucifera, et 
non per rationes probabiles. 

XXXVII. 

Inter preerogativas instantiarum ponemus loco de- 
cimo quinto instantias divortii^ ; quse indicant separa- 
tiones naturarum earum, quae ut plurimum occurrunt. 
Differunt autem ab instantiis, quae subjunguntur in- 
stantiis comitaim ; quia illse indicant separationes na- 
turae alicujus ab aliquo concrete, cum quo ilia famili- 
ariter consuescit ; Lae vero separationes naturae alicujus 
ab altera natura. Differunt etiam ab instantiis crucis^ 
quia nihil determinant, sed monent tantum de separa- 
bilitate unius naturae ab altera. Usus autem earum 
est ad prodendas falsas formas, et dissipandas leves 
contemplationes ex rebus obviis orientes ; adeo ut vel- 
uti plumbum et pondera intellectui addant^. 

Exempli gratia : sint naturae inquisitae quatuor na- 
turae illae, quas contubemales vult esse Telesius^^, et 
tanquam ex eadem camera: viz. calidum, lucidum, 

ed to (the drcumstaiicefl of an ezpe- cemed. They appear at first sight 

riment being out of our power, and like the InstantisB Comitatus, but 

incapable of being varied at plea- are not ; for these latter are only 

sure), there is oft^ a great want of indicative of the absence of some 

oondttsive evidence. This holds Nature or quality in concretes ; i. e. 

of Agriculture, Medicine, Political in individuals with which they are 

Economy, &c. In these men de- usually connected : so Idiots would 

oehre themselves in consequence of be Instantis Comitatns as lacking 

this, and think they are reasoning Reason — a quality of Humanity: 

from fact and experience, when, in while these Instances of Divorce 

reality, they are only reasoning from are simply such cases as shew dis« 

a mixture of truth and falsehood." Unction between classes which are 

^ These " Instances of Divorce" near one another — as light and 

are cases in which nothing is de- heat. 

termined (as in Crucial Instances), 96 xhis phrase is the same as 

but in which the distinctions be- that in 1. 104. 

tween Classes in Nature are dis- ^ Cf. supra, 1. 116. 
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tenne, mobile^ sive promptum ad motum. At plurimae 
inveniuntur instantitB divortii inter ipsas. Aer enim 
tenuis est et habilis ad motam» non calidas aut loci- 
du8 : luna lucida, absque calore : aqua fervens, calida 
absque lumine: motus acus ferreae super versorium, 
pemix et agilis, et tamen in corpore frigido, dense, 
opaco : et complura id genus. 

Similiter, sint naturae inquisitae natura corporea et 
actio naturalist. Videtur enim non inveniri actio na- 
turalis, nisi subsistens in aliquo corpore. Attamen 
possit fortasse esse circa banc rem instantia nonnulla 
divortii. Ea est actio magnetica, per quam ferrum 
fertur ad magnetem, gravia ad globum terrse. Addi 
etiam possint alise nonnullae operationes ad distans. 
Actio siquidem hujusmodi et in tempore fit, per mo- 
menta, non in puncto temporis ; et in loco, per gradus 
et spatia. Est itaque aliquod momentum temporis, et 
aliquod intervallum loci, in quibus ista virtus sive actio 
haeret in medio inter duo ilia corpora, quae motum 
cient. Reducitur itaque contemplatio ad hoc; utrum 
ilia corpora, quae sunt termini motus, disponant vel 
alterent corpora media, ut per successionem et tactum 



^ Tbia is an example of no great 
value. Bacon's use of the Terms 
Vvrtus and Actio is very vague. 
The point on which he means to 
insist ia that there mnat be an ex- 
ertion of force which ia neither in 
the Iron nor in the Magnet, but 
between both ; and that this, being 
sensibly inappreciable, u incorpo- 
real. Tliis conclusion is an assump- 
tion, and perhaps not a correct 
one. In all probability the attractive 
force of gravity (which corresponds 
to it) is physical and corporeal; 
though we may not be able to ex- 
plain exactly what it is or how ex- 



erted. We are, in iaet, ignorant 
of the real link between cause and 
effect in physical operations. Yet 
this instance, with ita illustrations, 
shews that Bacon had got upon the 
track of the difficult questions of 
the transmission of Magnetism, 
Heat, light, &c. from body to 
body, whose phenomena are yet but 
imperfectly, perhaps notat all, under- 
stood. His problem here is — ^muat 
all operationa in Nature be carried 
on by action in corporeal bodies; 
or are not some things (like light) 
transmitted through an incorpmal 
medium ? 
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▼erum labatur virtus a termino ad terminutn, et inte- 
rim subsiBtat in corpora medio ; an horum nihil sit^ 
prseter corpora, et virtutem, et spatia? Atque in radiis 
opticis, et sonis, et calore, et aliis nonnuUis operantibus 
ad distans, probabile est, media corpora disponi et al- 
terari : eo magis, quod requiratur medium qualificatum 
ad deferendam operationem talem. At magnetica ilia 
fdye coitiva virtus admittit media tanquam adiaphora, 
nec impeditur virtus in omnigeno medio. Quod si nil 
rei habeat virtus ilia aut actio cum corpore medio, 
sequitur quod sit virtus aut actio naturalis ad tempus 
nonnuUum, et in loco nonnuUo, subsistens sine cor- 
pore : cum neque subsistat in corporibus terminanti- 
bus, nec in mediis. Quare actio magnetica potent 
esse instantia divortii, circa naturam corpoream, et 
actionem naturalem. Cui hoc adjici potest tanquam 
coroUarium aut lucrum non praetermittendum : viz. 
quod etiam secundum sensum philosophanti sumi pos- 
sit probatio^, quod sint entia, et substantias separatae et 
incorporese. Si enim virtus et actio naturalis, emanans a 
corpore, subsistere possit aliquo tempore, et aliquo loco, 
omnino sine corpore; prope est ut possit etiam ema- 
nare in engine sua a substantia incorporea. Videtur 
enim non minus requiri natura corporea ad actionem 
naturalem sustentandam et devehendam, quam ad ex- 
citandam aut generandam. 



Sequuntur quinque ordines instaniiarumj quas uno 
vocabulo general! instantia^ lampadis^^ sive informal 
tianis prim€e, appellare consuevimus. Ese sunt, quae 

^ TtoB, too, — an attempt to prove cause they propose chiefly to en- 

the existence of an incorporeal Na- lighten our dark senses, and to 

ture hy the senses — ^is strange. make our apprehension of iacts 

^ Instances of the Lamp, he- more correct. 



XXXVIII. 
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auxiliantur sensui. Cum enim onmis interpretatio nor 
turtB incipiat a sensu ; atque a sensuum perceptiouibus, 
recta, constanti, et munita via, ducat ad perceptiones 
intellectus, quae sunt notiones verse et axiomata: ne- 
cesse est, ut quanto magis copiosse et exactse fuerint 
repraesentationes, sive prsebitiones ipsius sensus, tanto 
omnia cedant facilius et felicius. 

Harum autem quinque instanHarum lampadis, pri- 
msd^^ roborant, ampliant, et rectificant actiones sensus 
immediatas: secundse deducunt non-sensibile ad sen- 
sibile : tertiae indicant processus continuatos sive series 
earum rerum et motuum, quae (ut plurimum) non no- 
tantur, nisi in exitu aut periodis : quartae aliquid sub- 
stituunt sensui in mens destitutionibus : quintae exci- 
tant attentionem sensus et advertentiam, atque una 
limitant subtilitatem rerum. De liis autem singulis 
jam dicendum est. 

XXXIX. 

Inter prtBrogativas instanHarum^ ponemus loco de- 
cimo sexto instantias jantue sive portce : eo enim no- 
mine eas appellamus, quae juvant actiones sensus im- 
mediatas. Inter sensus autem manifestum est partes 
primas tenere visum, quoad informationem : quare huic 
sensui praecipue auxilia conquirenda. Auxilia autem 
triplicia esse posse videntur: vel ut percipiat non 



91 The i8t (Janiw) provide In- 
Btrumental aid, like the Tdesoope, 
&c., to increase and improve the 
impressions of sense. 

The and (Citantes) enlarge our 
sphere of sensible appreciation. 
Such would be the Air-pump, the 
Barometer, or the Electrical Ma- 
chine. 

The 3rd (Vise) shew the gradual 



process of Nature — that it is not 
" per saltum.'' 

The 4th (Supplementi) supply 
information where the senses faiL 
He instances Magnetism. 

The 5th (Persecantes) penetrate 
into the subtle nature of things, and 
excite the attention of the senses to 
subtle facts, which before they were 
wont to neglect. 
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visa; vel ut majore intervallo; vel ut exactius et dis- 
tinctius. 

Primi generis sunt (missis bis-oculis^, et hujusmodi, 
qnie yalent tantnm ad corrigendam et levandam infir- 
mitatem visus non bene dispositi, atque ideo nihil am- 
plius informant) ea, quae nuper inventa sunt perspi- 
cilla; quse latentes et invisibiles corporum minutias, 
et occultos schematismos, et motus (aucta insigniter 
specierum magnitudine) demonstrant; quorum vi, in 
pulice, musea, vermiculis, accurata corporis figura et 
lineamenta, nec non colores et motus prius non con- 
spicui, non sine admiratione cemuntur. Qtiinetiam 
aiunt, lineam rectam calamo vel penicillo descriptam, 
per bujusmodi perspicilla insequalem admodum et tor- 
tuosam cemi : quia scilicet nec motus manus licet per 
regulam adjutee, nec impressio atramenti aut coloris, 
revera aequalia existant; licet illoe insequalitates tam 
minutse sint, ut sine adjumento bujusmodi perspicillo- 
mm conspici nequeant. Etiam superstitiosam quandam 
observationem in hac re (ut fit in rebus novis et miris) 
addiderunt homines: viz. quod bujusmodi perspicilla 
opera naturae illustrent^ artis dehonestent. Illud vero 
nihil aliud est, quam quod texturse naturales multo 
subtiliores sint quam artificiosse. Perspicillum enim 
illud ad minuta tantum valet: quale perspicillum si 
vidisset Democritus", exsiluisset forte, et modum vi- 
dendi atomum (quam ille invisibilem omnino affirma- 
vit) inventum fuisse putasset. Verum incompetentia 
bujusmodi perspicillorum, prseterquam ad minutias tan- 
tum, (neque ad ipsas quoque, si fuerint in corpore ma- 

^ Bis*ooali> Spectacles. There have known much about, or to have 

is also an account of the ** Perspi* used himself. It was of course the 

ciUom/* or Magnifying-glass, which germ of the Microscope. 

Baoon himself (from h^ language ^ Cf. supr. I. 51, &c. 
" Chunetiam aiunt") seems not to 
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jusculo) usuin rei destruit. Si enim inventam extendi 
posset ad corpora majora, aut corporum majorum mi- 
nutias; adeo ut textura panni lintei coDspici posset 
tanquam rete ; atque hoc mode minutiae latentes et in- 
sequalitates gemmarum, liquorum, urinarum, sanguinis, 
vulnerum, et multarum aliarum rerum cemi possent; 
magnffi proculdubio ex eo invento commoditates capi 
possent. 

Secundi generis sunt ilia altera perspicilla, quae 
memorabili conatu adinvenit Oalilaeus^ : quorum ope, 
tanquam per scaphas aut naviculas, aperiri et exerceri 
possint propiora cum coelestibus commercia. Hinc enim 
constat, galaxiam esse nodum sive coacervationem stel- 
larum parvarum, plane numeratarum et distinctarum : 
de qua re apud antiques tantum suspicio fuit. Hinc 
demonstrari videtur, quod spatia erbium (quos vocant) 
planetarum non sint plane vacua aliis stellis ; sed quod 
ccelum incipiat stellascere, antequam ad coelum ipsum 
stellatum veutum sit ; licet stellis minoribus, quam ut 
sine perspicillis istis conspici possint. Hinc choreas 
illas stellarum parvarum circa planetam Jovis (unde 
conjici possit, esse in motibus stellarum plura centra^) 



M Remarkable as a mention of 
Galileo with approbation. Some 
have denied that Galileo really in- 
Tented the Telescope. But it seems 
to have been his discovery. See 
Drinkwater's life of Galileo, pub- 
lished in the Library of Useful 
Knowledge, chap. vi. The single 
lens and its use were well known 
long before Galileo, and there are 
passages in both F^castoro's wri- 
tings and in those of BaptLsta Porta, 
which seem to shew Umt they had 
tried to combine two lenses toge- 
ther. Roger Bacon's language has 
led some to conceive (see Palgrave's 
Merchant and Friar) that he was 



really the inventor of the Telescope : 
but this does not seem to have been 
the case. At any rate Galileo was 
the first person who invented it 
from scientific principles. He com- 
bined a plano-convex and a plano- 
concave lens, the latter the nearer 
to the eye, distant from each other 
by the difiference of their focal 
lengths; — their principle was that 
of the Opera-glass. He also con- 
structed Microscopes on the same 
principle. 

^ This reference to the BateDites 
of Jupiter; and the possibility of 
many centres, shews that Bacon 
was after all prepared to accept the 
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intueri licet. Hinc iusequalitates luminosi et opaci in 
luna distinctius cernuntur et locantur ; adeo ut fieri 
possit quaedam seleno-graphia. Hinc maculae in sole ; 
et id genus: omnia certe inventa nobilia, quatenus 
fides hujusmodi demonstrationibus tuto adhiberi possit. 
Quie nobis ob hoc maxime suspect® sunt, quod in istis 
paucis sistatur experimentum, neque alia compluia in- 
vestigatu feque digna eadem ratione inventa sint. 

Tertii generis sunt bacilla ilia ad terras mensurandas, 
astrolabia, et similia : quae sensum videndi non ampli- 
ant, sed rectificant et dirigunt. Quod si sint aliae in- 
stantias, quae reliquos sensus juvent in ipsorum actioni- 
bus immediatis et individuis ; tamen si ejusmodi sint, 
quae informationi ipsi nihil addant plus quam jam ha- 
betur, ad id, quod nunc agitur, non fociunt. Itaque 
earum mentionem non fecimus. 

XL. 

Inter prarogativas instantiarum ponemus loco de- 
cimo septimo instantias citantes; sumpto vocabulo a 
foris civilibus, quia citant ea ut compareant, quae prius 
non comparuerunt : quas etiam instantias evocantes ap- 
pellare consuevimus. Eae deducunt non-sensibile ad 
sensibile^. 

Sensum autem fugiunt res, vel (1) propter distan- 
tiam objecti locati^; vel (2) propter interceptionem 



tnith had it been revealed in his 
own day. The Selenography which 
he foresees, has, of course, been 
canned to great perfection ; and the 
spots in Uie San were first dis- 
covered by Harriot in 1610; and 
from them it was calculated that 
the Sun revolves on its own axis 
in about 35 days 7 hours. Ba- 
con's caution is not to be despised, 
though his haste in affirming that 



" in istis paucis sistatur ezperimen- 
tum" is to be blamed. CkJileo dis- 
covered the Satellites of Jupiter. 

M It is hard to translate this 
" deducunt without some such 
periphrasis as bring down to the 
range of the Senses that which was 
previously beyond them." 

^ This class runs into that of the 
''Janua." For surely stars not vi- 
sible to the naked eye, but disco- 

S 2 
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sensus per corpora media ; vel (3) quia objectum non 
est habile ad impressionem in sensu fetciendam ; vel 
(4) quia deficit quantum in objecto pro feriendo sensu ; 
vel (5) quia tempus non est proportionatnm ad actu- 
andum sensum ; vel (6) quia objecti percussio non to- 
leratur a sensu ; vel (7) quia objectum ante implevit et 
possedit sensum, ut novo motui non sit locus. Atque 
hsec prsecipue ad visum pertinent, et deinde ad tactum. 
Nam hi duo sensus sunt informativi ad largum, atque 
de communibus objectis; ubi reliqui tres non informent 
fere, nisi immediate, et de propriis objectis. 

(1) In prime genere non fit deductio ad sensibile, 
nisi rei, quae cemi non possit propter distantiam, adji- 
ciatur aut substituatur alia res, quae sensum magis e 
longinquo provocare et ferire possit : veluti in signifi- 
catione rerum per ignes, campanas, et similia. 

(2) In secundo genere fit deductio, cum ea, quae 
interius propter interpositionem corporum latent, nec 
commode aperiri possunt, per ea, quae sunt in super- 
ficie, aut ab interioribus effluunt, perducuntur ad sen- 
sum: ut status liumanorum corporum per pulsus, et 
urinas, et similia. 

(S, 4) At tertii et quarti generis deductiones ad plu- 
rima spectant, atque undique in rerum inquisitione 
sunt conquirendse. Hujus rei exempla sunt. Patet 
quod aer, et spiritus, et hujusmodi res, qu» sunt toto 
corpore tenues et subtiles, nec cemi nec tangi possint. 

yerable with a Telescope, would be fore us by the Microscope. Of the 

apt illustrations of this subdivision, fifth, the measurement of very rapid 

The second division may be well intervals by electric light would be 

illustrated by the Stethesoope. The an instance. Of the sixth, coloured 

third by the chemical detection of glasses to shade off the Sun's light. 

Gases, or (e. g.) the discovery of Of the seventh, he adduces strong 

Actinism in rays of the Sun by ez- smells as his example, but thinks 

posure of a pkte of silver to Uiem. the class one of no great import- 

The fourth would be brought be- ance. . 




LIB. II. 40. 



861 



Quare in inquisitione circa hujusmodi corpora, deduc- 
tionibus omnino est opus. 

Sit itaque natora inquisita, actio et motus spiritu^'"^, 
qui iocluditur in corporibus tangibilibus. Omne enim 
tangibile apud nos continet spiritnm invisibilem et in- 
tactilem, eique obducitur, atque eum quasi vestit. Hinc 
fons triplex potens ille, et mirabilis processus spiritus in 
corpore tangibili. Spiritus enim in re tangibili, emis- 
8U8» corpora contrahit et desiccat; detentus, corpora 
intenerat et colliquat : nec prorsus omissus, nec pror- 
sus detentus, informat, membrificat, assimilat, egerit^ 
organizat, et similia. Atque hsec omnia deducuntur ad 
sensibile per effectus conspicuos. 

Etenim in omni corpore tangibili inanimate, spiritus 
inclusus prime multiplicat se, et tanquam depascit par- 
tes tangibiles eas, quae sunt maxime ad hoc iaciles et 
prseparatae ; easque digerit, et conficit, et vertit in spi- 
ritnm, et deinde una evolant. Atque hsdc confectio et 
multiplicatio spiritus deducitur ad sensum per diminu- 
tionem ponderis. In omni enim desiccatione aliquid 
defluit de quanto ; neque id ipsum ex spiritu tantum 
prseinexistente, sed ex corpore quod prius fiiit tangi- 
bile, et noviter versum est : spiritum enim non ponde- 
rs See 1. 50 (note 64). This search Pantheism ; and is more like a erode 
after the nature of " Spirits" was in and obscure conception of Electri- 
reality a search for the principle of city, and gaseous agencies, than 
Life in " Animate" olqects — ^but it ought else. To illustrate Bacon's 
was also more: for Bticon speaks language, I may venture again to 
often of the " Spirit" in Iron. It quote Milton's Paradise Lost, y. 
is bowerer yery frr from modem 484. 



Man's nourishment, by gradual scale sublimed, 
7b vital Spirits aspire, to Animal, 
To inteUectual give both life and sense. 
Fancy and understanding ; whence the Soul 
Reason receives, and Rrason in her Being 
Disoortiye or Intuitive." 



" Flowers and their fruit 
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rat. Egressns autem sive emissio Bpiritus deduoitnr ad 
sensibile in rubigine metallorum, et aliis putrefactioni- 
bu8^ ejus generis, quae sistnnt se antequam pervene- 
rint ad rudimenta vitae; nam illae ad tertium genus 
processus pertinent. Etenim in corporibus magis 
compactis spiritus non invenit poros et meatus, per 
quos evolet : itaqne cogitur partes ipsas tangibiles pro* 
trudere et ante se agere, ita ut illea simul exeant; 
atque inde fit rubigo, et similia. At contractio par- 
tinm tangibilium, postquam aliquid de spiritu fiierit 
emissum, (nnde sequitur ilia desiccatio) dedncitur ad 
sensibile, turn per ipsam dnritiem rei auctam, turn 
multo magis per scissuras, angustationes, corrugationes, 
et complicationes corponim, quae inde seqnuntnr. Et- 
enim partes ligni desiliunt et angustantur ; pelles cor- 
rugantur : neque id solum, sed (si subita fuerit emissio 
spiritus per calorem ignis) tantum properant ad contrac- 
tionem, ut se complicent et convolvant. 

At contra, ubi spiritus detinetur, et tamen dilatatur 
et excitatur per calorem aut ejus analoga ; (id quod fit 
in corporibus magis solidis aut tenacibus) turn vero cor- 
pora emoUiuntur, ut ferrum candens; fluunt, ut me- 
talla; liquescuut, ut gummi, cera, et similia. Itaque 
contrarise illse operationes caloris (ut ex eo alia dure- 
scant, alia liquescant^) facile reconciiiantur ; quia in 
illis, spiritus emittitur ; in his, agitatur et detinetur : 
quorum posterius est actio propria caloris et spiritus; 
prius actio partium tangibilium tantum per occasionem 
spiritus emissi. 

Ast ubi spiritus nec detinetur prorsus, nec prorsus 

^ Rust arises from the Chemical Affinity which attracts the Oxygen 
in the Air to the Iron. 
^ " Limits ut hie durescit, et hsec ut cera liquescit 



Uno eodemque igniJ 
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emittitar; sed tantum inter claustra sua tentat et ex- 
peritur, atque nacta est partes tangibiles obedientes et 
sequaces in promptu ; ita ut quo spiritus agit, ese simul 
sequantur : turn vero sequitur efformatio in corpus or- 
ganicum, et membrifieatio, et reliquse actiones vitales, 
tarn in vegetabilibus quam in animalibus. Atque hsec 
maxime deducuntur ad sensum, per notationes diligen- 
tes primorum inceptuum et rudimentorum sive tenta- 
mentorum vitse in animalculis ex putrefactione natis, ut 
in ovis formicarum, vermibus, muscis, ranis post im- 
brem, &c. Requiritur autem ad viyificationen), et 
lenitas caloris, et lentor corporis ; ut spiritus nec per 
festinationem erumpat, neo per contumaciam partium 
ooerceatur : quin potius ad cerse modum illas plicare et 
eflSngere possit. 

Rursus, differentia ilia spiritus maxime nobilis, et ad 
plnrima pertinens, (viz. spiritus abscissi ; ramosi sim- 
pliciter; ramosi simul et cellulati: ex quibus prior, 
est spiritus omnium corporum inanimatorum ; secun- 
dus, vegetabilium ; tertius, animalium:) per plurimas 
instantias deductorias tanquam sub oculos ponitur. 

Similiter patet, quod snbtiliores texturae et schema- 
tism! rerum (licet toto corpore visibilium, aut tangibi- 
lium) nec cemantur^ nec tangantur. Quare in his 
quoque per deductionem procedit informatio. At dif- 
ferentia schematismorum maxime radicalis et primaria 
sumitur ex copia vel paucitate materise, quae subit idem 
spatium sive dimensum. Reliqui enim schematismi 
(qui referuntur ad dissimilaritates partium, quae in eo- 
dem corpore continentur, et collocationes ac posituras 
earundem) prse illo altero sunt secundarii. 

Sit itaque natura inquisita, expansio sive coitio ma- 
terise in corporibus respective : viz. quantum materise 
impleat quantum dimensum in singulis. Etenim nil 
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verius in natura, quam propositio ilia gemella ; jBt ni- 
hilo nihil fieri: neque, Quicqtuim in nihilum redigi^: 
verum quantum ipsum materise sive summam totalem 
constare, nec augeri aut minui. Nec illud minus ve- 
rum; Ea? qmnto iUo materice sub iisdem spatiis sive 
dimensionibusy pro diversitate corporum^ plus et minus 
contineri ; ut in aqua plus^ in aere minus : adeo ut si 
quis asserat, aliquod contentum aquae in par contentum 
aeris verti posse, idem sit ac si dicat, aliquid posse 
redigi in nihilum : contra si quis asserat, aliquod con- 
tentum aeris in par contentum aquae verti posse ; idem 
sit ac si dicat, aliquid posse fieri ex nikilo. Atque ex 
copia ista et paucitate materise, notiones illse densi et 
rari, quae varie et promiscue accipiuntur, proprie ab- 
strahuntur. Assumenda est et assertio ilia tertia, etiam 
satis certa ; quod hoc, de quo loquimur, plus et minus 
materise in corpore hoc vel illo, ad calculos (facta col- 
latione) et proportiones exactas, aut exactis propinquas, 
reduci possit^. Veluti si quis dicat, inesse in dato 
contento auri talem coacervationem materise, ut opus 



4' See Persius, Sat. ii. 83, 84. 

gigni 

De nihiloj in nihilum nil posse reverti. 

And Lucretius, Bk. i. 

" Nil igitur fieri de nilo posse putandum est' 
The dogma is also to be found in is his rejection 



Aristotle's Phys. Ausc. IV. chap. i. 
nap yiv6fievov avayntf yiv€<r6(u tj 

ZvTQiV $ cV firi tvTWf. TOVT»V dc 

TOV TTcpt yhp ravrrjs SfuryvntfMifova'i 
Tfjs d6(ffs in'aifT€s oi w€p\ (f)v<rtms. 

^ He wishes here to express the 
fact, that one must have a standard 
of measurement of weight ; and by 
weight of density. This he takes 
to be Spirits of Wine ; we use Wa- 
ter. His ratio ai : i is absurd, as 



of ''poEOiis and 
spongy" matters. He seems too to 
consider that his " Spirits" are ma- 
terial, and ponderable possibly. This 
looks almost as if he meant by these 
Spiritus the gases in nature. And 
his experiment given below is a 
good illustration of the want of ap- 
pliances and instruments under 
which he laboured, and which he 
sought to lessen. The Airpump 
has filled up the Yoid in this par- 
ticular ease. 
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liabeat spiritus \im, ad tale quantum materias sequan- 
dum, spatio vicies et semel majore quam implet au- 
rum, non enraverit. 

Goacervatio autem materise, et rationes ejus dedu- 
cuntur ad sensibile per pondus. Pondus enim respondet 
copise material, quoad partes rei taugibilis : spiritus au- 
tem, et ejus quantum ex materia, non venit in compu- 
tationem per pondus ; levat enim pondus potius quam 
gravat. At nos hujus rei tabulam fecimus satis accu- 
ratam ; in qua pondera et spatia singulorum metallo- 
rum, lapidum prsecipuorum, lignorum, liquorum, oleo- 
rum, et plurimorum aliorum corporum, tarn naturalium 
quam artificialium, excepimus : rem poIychrestam» tarn 
ad lucem informationis, quam ad normam operationis ; 
et quae multas res revelet omnino prater expectatum. 
Neque illud pro minimo habendum est, quod demon* 
stret, omnem varietatem, quae in corporibus tangibili- 
bus nobis notis versatur, (intelligimus autem corpora 
bene unita, nec plane spongiosa, et cava, et magna ex 
parte aere impleta) non ultra rationes partium viginti 
et unius excedere : tam finita scilicet est natura, aut 
saltern ilia pars ejus, cujus usus ad nos maxime per- 
tinet. 

Etiam diligentiae nostrae esse putavimus, experiri, si 
forte capi possint rationes corporum non tangibilium 
sive pneumaticorum, respectu corporum tangibilium. 
Id quod tali moUtione aggressi sumus. Phialam vi- 
tream accepimus, quae unciam fortasse unam capere 
possit : parvitate vasis usi, ut minori cum calore posset 
fieri evaporatio sequens. Hanc phialam spiritu vini im- 
pleyimus fere ad coUum ; eligentes spiritum vini, quod 
per tabulam priorem, eum esse ex corporibus tangibili- 
bus (quae bene unita, nec cava sunt) rarissimum, et mi- 
nimum continens materiae sub suo dimenso, observavi- 
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mnn. Deinde pondus spiritus cum phiala ipsa exaote 
notavimus. Postea vesicam accepimus, quse circa duas 
pintas contineret. Ex ea a^rem omnem, quoad fieri 
potuit, expressimus, eo usque ut vesicae ambo latera 
essent contigua: etiam prius vesicam oleo oblevimus 
cum fricatione leni, quo vesica esset clausior; ejus, si- 
qua erat, porositate oleo obturata. Hanc vesicam circa 
OS phialse, ore phialse intra os vesicae receptor fortiter 
ligavimus; filo parum cerato, ut melius adhseresceret et 
arctius ligaret. Tum demum phialam supra carbones 
ardentes in foculo collocavimus. At paulo post vapor 
sive aura spiritus vini per calorem dilatati, et in pneu- 
maticum versi, vesicam paulatim sufflavit, eamque uni- 
versam veli instar undequaque extendit. Id postquam 
fetctum fait, continue vitrum ab igne removimus, et su- 
per tapetem posuimus, ne frigore disrumperetur: statim 
quoque in summitate vesicae foramen fecimus, ne vapor, 
cessante calore, in liquorem restitutus resideret, et ra- 
tiones confunderet. Tum vero vesicam ipsam sustulimus, 
et rursus pondus excepimus spiritus vini qui remanebat. 
Inde quantum consumptum fuisset in vaporem seu 
pneumaticum, computavimus; et facta collatione, quan- 
tum locum sive spatium illud corpus implesset, quando 
esset spiritus vini in pbiala, et rursus quantum spatium 
impleverit, postquam factum fuisset pneumaticum in 
vesica, rationes subduximus: ex quibus manifesto li- 
quebat, corpus istud ita versum et mutatum expansio- 
nem centupio majorem, quam antea habuisset, acqui- 
sivisse. 

Similiter sit natura inquisita, calor aut frigus ; ejus 
nempe gradus, ut a sensu non percipiantur ob debilita- 
tem. Haec deducuntur ad sensum per vitrum calen- 
dare, quale superius descripsimus. Calor enim et frigus, 
ipsa non percipiuntur ad tactum: at calor aerem ex- 
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pandit^ frigus contrahit. Neque rarsns ilia expansio et 
contractio aeris percipitur ad visum : at aer ille expan- 
8US aquam deprimit» contractus attoUit; ac turn de- 
mum fit deductio ad yisum, non ante, aut alias. 

Similiter sit natura inquisita, mistura corporum ; viz. 
quid habeant ex aqueo, quid ex oleoso, quid ex 8piritu» 
quid ex cinere, et salibus, et hujusmodi : vel etiam (in 
particulari) quid habeat lac butyri, quid coaguli, quid 
sen, et hujusmodi. Hsec deducuntur ad sensum per 
artificiosas et peritas separationes, quatenus ad tangi- 
bilia. At natura spiritus in ipsis, licet immediate non 
percipiatur, tamen deprehenditur per varies motus et 
nixus corporum tangibilium, in ipso actu et processu 
separationis suae : atque etiam per acrimonias, corrosio- 
nes, et diversos colores, odores, et sapores eorundem 
corporum post separationem. Atque in hac parte, per 
distillationes atque artificiosas separationes, strenue 
sane ab hominibus elaboratum est ; sed non multo feli- 
cius quam in cseteris experimentis, quae adhuc in usu 
sunt : modis nimirum prorsus palpatoriis, et viis csecis, 
et magis operose quam intelligenter ; et (quod pessi- 
mum est) nulla cum imitatione aut semulatione naturae, 
sed cum destructione (per calores vehementes, aut vir- 
tutes nimis vaUdas) omnis subtilioris scbematismi, in 
quo occultae rerum virtutes et consensus praecipue sitae 
sunt. Neque illud etiam, quod alias monuimus^^, ho- 
minibus in mentem aut observationem venire solet in 
hiyusmodi separationibus : hoc est, plurimas qualitates 
in corporum vexationibus, tam per ignem quam alios 
modos, indi ab ipso igne iisque corporibus, quae ad se- 
parationem adhibentur, quae in composite prius non 
fuerunt; unde mirae fiillaciae. Neque enim scilicet 
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vapor universus, qui ex aqua emittitur per ignem, 
vapor aut aer antea fuit in corpora aquse; sed fiictus 
est maxima ex parte per dilatationem aquae ex calore 
ignis. 

Similiter in genere omnes exquisitse probationes 
corporum, sive naturalium sive artificialium, per quas 
vera dignoscuntur ab adulterinis, meliora a vilioribus^ 
hue referri debent : deducunt enim non««en8ibiIe ad 
sensibile. Sunt itaque diligenti cura undique con- 
quirendae. 

(5.) Quintum vero genus latitantise quod attinet; 
manifestum est, actionem sensus transigi in motu, mo- 
tum in tempore. Si igitur motus alicujus corporis sit 
vel tam tardus, vel tam velox, ut non sit proportiona- 
tus ad momenta, in quibus transigitur actio sensus, 
objectum omnino non percipitur: ut in motu indicis 
horologii, et rursus in motu pilse sclopeti. Atque mo- 
tus, qui ob tarditatem non percipitur, facile et ordina- 
no deducitur ad sensum per summas motus ; qui vero 
ob velocitatem, aclhuc non bene mensurari consuevit^ ; 
sed tamen postulat inquisitio naturae, ut hoc fiat in 
aliquibus. 

(6.) Sextum autem genus, ubi impeditur sensus pro- 
pter nobilitatem objecti, recipit deductionem ; vel per 
elongationem majorem objecti a sensu ; vel per hebe- 
tationem objecti per interpositionem medii talis, quod 
objectum debilitet, non annihilet ; vel per admissionem 
et exceptionem objecti reflexi, ubi percussio directa sit 
nimis fortis ; ut solis in pelvi aquae. 

(7.) Septimum autem genus latitantiae, ubi sensus ita 
oneratur objecto, ut novae admissioni non sit locus, non 

^ Cf. Herschel's Discoune on of great velodty is now readily mea- 
Natural Philosophy, § i8. Motion sured hy means of Electricity. 
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habet fere locum nisi in olfactu et odoribus; nec ad 
id quod agitur multum pertinet. Quare de deductio- 
nibus non-sensibilis ad sensibile hsec dicta sint. 

Qoandoque tamen deductio fit non ad sensum homi- 
niSy sed ad sensum alicujus alterius animalis, cujus 
sensus in aliqnibus bumanum excellit : ut nonnuUorum 
odorum, ad sensum canis ; lucis, quae in aere non ex- 
trinsecus illuminate latenter existit, ad sensum felis, 
nootuse, et hujusmodi animalium, quae cernunt noctu. 
Becte enim notavit Telesius^, etiam in aere ipso inesse 
lucem quandam originalem, licet exilem et tenuem, et 
maxima ex parte oculis hominum aut plurimorum ani- 
malium non inseryientem : quia ilia animalia, ad quo- 
rum sensum hujusmodi lux est proportionata, cemant 
noctu ; id quod vel sine luce fieri, vel per lucem inter- 
nam, minus credibile est. 

Atque illud utique notandum est; de destitutioni- 
bu8 sensum, eorumque remediis, hie nos tractare. Nam 
fallacise sensuum ad proprias inquisitiones de sensu et 
sensibili remittendse sunt : excepta ilia magna feJlacia 
sensuum, nimirum quod constituant lineas rerum ex 
analogia hominis, et non ex analogia universi: quae 
non corrigitur, nisi per rationem et philosophiam uni- 
verealem**. 

XLL 

Inter prarogativas . instantiarum ponemus loco de- 

^ This notion of Telesio (of which ^ This remark is true of other 

Baoon approved) is now entirely subjects as well as of sensible ap- 

ezploded. Air is not self-luminous, preciation. We are obliged, by the 

And Cats» &c. which are said to see constitution of our Nature, to mea- 

in the dark, are only able to see sure things by ourselves. Even 

with ht less light than man, from the Bible often expresses truths of 

the peculiar formation of their eyes, the highest kind by means of terms 

which catch more readily than relative to us, and adapted to 

man's do the few rays which float our limited intelligence. And this 

in the air even in the night. For will continue while man does but 

Telesk>, see supra, 1. 116. II. 37. "know in part." 
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cimo octavo instantias vub ; quas etiam instantieu iti- 
neranteSf et instantias articukUas appellare consneyi- 
mu8^. Ese sunt, quae indicant natune motus gradatim 
continuatos. Hoc autem genus instantiarum potius 
fugit observationem, quam sensum. Mira enim est 
hominum circa hanc rem indiligentia. Contemplantur 
siquidem naturam tantummodo desultorie et per perio- 
dos, et postquam corpora iiierint absoluta ac completa, 
et non in operatione sua. Quod si artificis alicujus in- 
genia et industriam explorare et contemplari quis cu* 
peret, is non tantum materias rudes artis, atque deinde 
opera perfecta, conspicere deaideraret ; sed potius pra&- 
8en9 esse, cum artifex operatur et opus suum promovet. 
Atque simile quiddam circa naturam fitciendum est. 
Exempli gratia ; si quis de vegetatione plantarum in- 
quirat, ei inspiciendum est ab ipsa satione seminis ali- 
cujus, (id quod per extractionem, quasi singulis diebus, 
seminum, quae per biduum, triduum, quatriduum, et 
sic deinceps in terra manserunt, eorumque diligentem 
intuitum, facile fieri potest) quomodo et quando semen 
intumescere et turgere incipiat, et veluti spiritu im- 
pleri ; deinde quomodo corticulam rumpere, et emit- 
tere fibras, cum latione nonnuUa sui interim sursum, 
nisi terra fuerit admodum contumax ; quomodo etiam 
emittat fibras, partim radicales deorsum, partim cauli- 
culares sursum, aliquando serpendo per latera, si ex ea 
parte inveniat terram apertam et magis iacilem, et 
complura id genus. Similiter iacere oportet circa ex- 
clusionem ovorum ; ubi facile conspici dabitur proces- 
sus vivificandi et organizandi, et quid et quae partes 

^ Wbat has been sud of Miffrat' instnimental to advise and help the 

inff Iiutanees is also true here. Cf. senses. Both of them touch upon 

supra, 11.33. It is hard to dis- the province of the Lo^ai/IVooeM/ 

tingiush between them, except that as Bacon allows at the end of this 

these Inttances qfthe Way are only Aphorism. 
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fiant ex vitello, quid ex albumine ovi, et alia. Similis 
est ratio circa animalia ex putrefactione. Nam circa 
animalia perfecta et terrestria, per exsectiones foetuum 
ex utero» minus humanum esset ista inquirere^ ; nisi 
forte per occasiones abortuum, et venationum, et simi- 
lium. Omnino igitur vigilia quaedam servanda est 
circa naturam, ut quae melius se conspiciendam prse- 
beat noctu, quam interdiu. Istse enim contemplationes 
tanquam nocturnse censeri possint, ob lucemae parvi- 
tatem et perpetuationem. 

Quin et in inanimatis idem tentandum est : id quod 
nos fecimus in inquirendis aperturis liquorum per 
ignem. Alius enim est modus aperturse in aqua, alius 
in vino, alius in aceto, alius in omphacio ; longe alius 
in lacte, et oleo, et caeteris. Id quod facile cemere 
erat per ebuUitionem super ignem lenem, et in vase 
yitreo, ubi omnia cemi perspicue possint. Verum haec 
brevius perstringimus ; fdsius et exactius de iis sermo- 
nes habituri, cum ad inventionem latentis rerum pro- 
cessus ventum erit. Semper enim memoria tenendum 
est^ nos hoc loco non res ipsas tractare, sed exempla 
tantum adducere. 

XLII. 

Inter pnsrogativcts instaniiarum, ponemus loco de- 
cimo nono instantias supplementi^ sive substitutianis : 
quas etiam instantias perfugii appellare consuevimus^^. 

^ Bacon's humanity is here con- brought about by the TabuUe gra^ 

spicuous by the aide of some of the duwn without this ; and (a) per 

modem Phjrsical discoverers; whose analoga. Such would be Bp. But- 

ezperiments on Instinct — on the ler's substitution of the laws of 

sensitive and other nerves — have Physics in the investigation of the 

been marked by a disregard of ani- Moral and Religious Laws of God. 

mal suffering. In all subjects false Analogies — ap- 

^ This substitution is to be two- parent and not real parallels — ^have 

fold — (i) per graduationem— -which, been a continual source of error: 

one woidd have thought, might be and nothing is so aUuring or dan- 
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Efle sunt, quae supplent informationem, ubi sensus 
plane destituitur : atque idcirco ad eas ooniiigimQS, 
cum instantise propriae haberi non possint. Dupliciter 
autem fit substitutio: aut per graduationem, aot per 
analoga. Exempli gratia: non invenitur medium, 
quod inbibeat prorsus operationem magnetis in mo- 
vendo ferrum : non aurum interpositum, non argen- 
tum, non lapis, non vitrum, lignum, aqua, oleum, 
pannus aut corpora fibrosa, aer, flanmia, et csetera. 
Attamen per probationem exactam fortasse inveniri 
possit aliquod medium, quod bebetet virtutem ipsius 
plus quam aliquod aliud, comparative et in aliquo 
gradu: veluti quod non trahat magnes ferrum per 
tantam crassitiem auri, quam per par spatium aeris ; 
aut per tantum argentum ignitum, quam per frigidum ; 
et sic de similibus. Nam de bis nos experimentum 
non fecimus : sed sufiicit tamen, ut proponantur loco 
exempli. Similiter non invenitur hie apud nos corpus, 
quod non suscipiat calidum igni approximatum. At- 
tamen longe citius suscipit calorem aer, quam lapis. 
Atque talis est substitutio, quae fit per gradus. 

Substitutio autem per analoga, utilis sane, sed minus 
certa est; atque idcirco cum judicio quodam adbi- 
benda. Ea fit, cum deducitur non-sensibile ad sen- 
sum; non per operationes sensibiles, ipsius corporis 
insensibilis, sed per contemplationem corporis alicujus 
cognati sensibilis. Exempli gratia: si inquiratur de 
mistura spirituum, qui sunt corpora non-visibilia : vi- 

geroiu. They must be kept within vey's great discovery ; as the yalves 

strict limits of Homogeneity, or else in plants are to the sap, &c. so are 

they will mislead. Beyond those li- the valves in the veins to Blood, 

mits Analogy will indeed give hints The cases are Homogeneous : it is 

and chance probabilities ; but within the principle of the growth of living 

those limits the argument is strong, beings, which, in both cases, would 

and almost conclusive. So in Har- be under the same law. 
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detur 6886 cognatio qusedam inter corpora et fomites 
sive alimenta sua. Fomes autem flammse videtur esse 
oleum et pinguia ; aeris, aqua et aquea : flammse enim 
multiplicant se super halitus olei, aer super vapores 
aquse. Videndum itaque de mistura aquse et olei, quae 
se mauifestat ad sensum ; quandoquidem mistura aeris 
et flammei generis fugiat sensum. At oleum et aqua 
inter se per compositionem aut agitationem imperfecte 
admodum miscentur, eadem in herbis, et. sanguine, et 
partibus animalium, accurate et delicate miscentur. 
Itaque simile quiddam fieri possit circa misturam flam- 
mei et aerei generis in spiritalibus : quae per confusio- 
nem simplicem non bene sustinent misturam : eadem 
tamen in spiritibus plantarum et animalium misceri 
videntur: prsesertim cum omnis spiritus animatus de- 
pascat humida utraque, aquea et pinguia, tanquam fo- 
mites sues. 

Similiter, si non de perfectioribus misturis spirita- 
lium, sed de compositione tantum inquiratur ; nempe, 
utrum facile inter se incorporentur ; an potius (exempli 
gratia) sint aliqui venti et exhalationes, aut alia cor- 
pora spiritalia, quae non miscentur cum aere communi, 
sed tantum haerent et natant in eo, in globulis et 
guttis, et potius franguntur ac conmiinuuntur ab aere, 
quam in ipsum recipiuntur et incorporantur : hoc in 
aere conmiuni et aliis spiritalibus, ob subtilitatem cor- 
porum, percipi ad sensum non potest ; attamen imago 
quaedam hi:uus rei, quatenus fiat, concipi possit in li- 
quoribus argenti vivi, olei, aquae ; atque etiam in aere, 
et fractione ejus, quando dissipatur et ascendit parvis 
portiunculis per aquam; atque etiam in fumis crassi- 
oribus, denique in pulvere excitato et baerente in aere ; 
in quibus omnibus non fit incorporatio. Atque reprae- 
sentatio praedicta in hoc subjecto non mala est, si illud 

T 
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primo diligenter inquisitum fuerit, utrum possit esse 
talis heterogenea inter spiritalia, qualis invenitur inter 
liqnida : nam turn demum hsec simulacra per analogiam 
non incommode substituentun 

Atque de instantiis istis supplementij quod diximus, 
informationem ab iis hauriendam esse, quando desint 
instantise proprise, loco perfugii; nihilominus intelligi 
YolumuSy quod illse etiam magni sint usus, etiam cum 
propriae instantise adsint ; ad roborandam scilicet infor- 
mationem una cum propriis. Verum de his exactius 
dicemus, quando ad adminicida inductionis tractanda 
sermo ordine dilabetur ^. 



Inter pmrogativas instantiarum, ponemus loco yice- 
simo instantias persecantes ; quas etiam instantias vd- 
licantes appellare consuevimus, sed diversa ratione. 
VeUicantes enim eas appellamus, quia vellicant intel- 
lectum^, persecantes, quia persecant naturam : unde 
etiam illas quandoque instantias Democriti^^ nomina* 
mus. Eae sunt, quse de admirabili et exquisita subti- 
litate naturae intellectum submonent, ut excitetur et 
expergiscatur ad attentionem, et observationem, et in- 
quisitionem debitam. Exempli gratia: quod parum 
guttulse atramenti ad tot literas vel lineas extendatur ; 
quod argentum, exterius tantum inauratum, ad tantam 
longitudinem fili inaurati continuetur; quod pusiUus 
yermiculus, qualis in cute invenitur, habeat in se spiri- 
tum simul et iiguram dissimilarem partium^^; quod 

^ Cf. supra, II. 21. These ad- tion to things which would other- 

mmcuki were to have followed next wise, from their minuteness and 

after the Prerogative Instances. subtilty, have escaped our notice. 

^ Instantiffi veUicantes, which Referring to his Atomic Theory, 

pluck the Intellect by the sleeve, cf. supra> 1. 51. 

Those facts, which force our atten- Bacon seems to have thought 
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param croci etiam dolium aquae colore inficiat ; quod 
parum zibethi aut aromatis longe majus contentum 
aeris odore ; quod exiguo suffitu tanta excitetur nubes 
fumi ; quod sonorum tarn accuratae differentiae, quales 
8int voces articulate^ per aerem undequaque vehantur, 
atque per foramina et poros etiam ligni et aquae (licet 
admodum extenuatae) penetrent, quiu etiam repercuti- 
antur, idque tam distincte et velociter; quod lux et 
color, etiam tanto ambitu et tam pemiciter, per cor- 
pora solida vitri, aquae, et cum tanta et tam exquidta 
▼arietate imaginum permeent, etiam reiiingantur et 
reflectantur; quod magnes per corpora omnigena, 
etiam maxime compacta, operetur: sed (quod magis 
mirum est) quod in his omnibus, in medio adiaphoro 
(quale est aer) unius actio aliam non magnopere impe- 
diat; nempe, quod eodem tempore per spatia aeris 
devehantur et visibilium tot imagines^ ; et vocis arti- 
culate tot percussiones ; et tot odores specificati^ ut 
violae, rosae ; etiam calor et irigus ; et virtutes magne- 
ticae ; omnia (inquam) simul, uno alteram non impe- 
diente; ac si singula haberent vias et meatus sues 
proprios separates, neque unum in alteram impingeret 
aut incurreret. 

Solemus tamen utiliter hujusmodi instantits perse* 
cantibus subjungere instantias, quas metas persecationis 
appellare consuevimus: veluti quod in iis, quae dixi- 
mus, una actio in diverse genere aliam non perturbet 

this VermicvUiu in the skin a living distinct from the structure of its 

creature. Such ia not the caae. It parts. This is a striking collection 

is caused by the obstruction of the of examples, suggestive, but with- 

fountains or glands placed imme- out any order, 

diately under the skin, from which ^ This refers to the Theory of 

a minute pipe carries off the per- "^^on, which tried to account for 

spiraftion. Of. supra, II. 34. By its phenomena by films thrown off. 

fignnun dissimilarem partium," I See Herschel's Discourse, § 973. 
suppose, is meant a general figure 

T 2 
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aut impediat ; cum tamen in eodem genere una aliam 
domet et extinguat : veluti, lux soils, lucem clcindelse ; 
sonitus bombardse, vocem ; fortior odor, delicatiorem ; 
intensior calor, remlsslorem ; lamina ferri interposita 
inter magnetem et aliud ferrum, operationem mag- 
netis. Verum de his quoque, inter adminictda indue- 
iionisj erit proprius dicendi locus. 

XLIV. 

Atque de instantiis, quse juvant sensum, jam dictum 
est : quse praecipui usus sunt ad partem informativam^. 
Informatio enim incipit a sensu. At universum nego- 
tium desinit in opera: atque quemadmodum illud 
principium, ita hoc finis rei est. Sequentur itaque in- 
stantise praecipui usus ad partem operativam. Ese ge- 
nere duse sunt» numero septem : quas universas, gene- 
ral! nomine, instantias practicas appellare consuevimus. 
OperativcB autem partis vitia duo, totidemque dignitates 
instantiarum in genere. Aut enim fallit operatic, aut 
onerat nimis. Fallit operatic maxime (praesertim post 
diligeutem naturarum inquisitionem) propter male de- 
terminatas et mensuratas corporum vires et actiones. 
Vires autem et actiones corporum circumscribuntur et 
mensurantur, aut per spatia loci, aut per momenta tem- 
poris, aut per unionem quanti, aut per prsedominantiam 
yirtutis : quae quatuor, nisi fuerint probe et diligenter 
pensitata, erunt fortasse scientise speculatione quidem 
pulchrae, sed opere inactivse. Instantias vero quatuor 
itidem, quae hue referuntur, uno nomine instantias ma- 
thematical Yocamus, et instantias mensurce. 

^ We come now to the third di- operativa," or the Mathematical In- 
vision of the Pterogatiyes of In- stances; and (a) those which re- 
stances — " Instances tending to lieve pnuds " from too great a load 
Practice : " these are sahdivided of facts, and from being too labori- 
under two heads, (i) Those which ous; which he tenns propituma or 
correct the mistakes of the " pars benevolemt Instances. 
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Onerosa autem fit praxis, vel propter misturam re- 
rum inatilimn : vel propter multiplicationem instru- 
mentomm; vel propter molem materise et corporum, 
quae ad aliquod opus requiri contigerint. Itaque ese 
instantise in pretio esse debent, quae aut dirigunt ope- 
lativam ad ea quae inaxime hominum intersunt; aut 
quae parcunt instrumentis ; aut quae parcunt materiae 
sive supellectili. Eas autem tres instantias, quae hue 
pertinent, uno nomine instantias propitias sive bene- 
wlas Yocamus. Itaque de his septem instantiis jam 
sigillatim dicemus : atque cum iis partem iilam de prae- 
rogativis sive dignitatibus instantiarum claudemus. 

XLV. 

Inter prtBrogtOivas instantiarum^ ponemus loco vice- 
simo prime instantias mrg(e^ sive radii ; quas etiam in- 
stantias pei'lationisy vel de non ultra appellare consue- 
vimus*^. Virtutes enim rerum et motus operantur et 
expediuntur per spatia, non indefinita aut fortuita, sed 
finita et certa; quae ut in singulis naturis inquisitis 
teneantur et notentur, plurimum interest practicae ; 
non solum ad hoc ut non fallat, sed etiam ut magis sit 
aucta et potens. Etenim interdum datur virtutes pro- 
ducere, et distantias tanquam retrahere in propius ; ut 
in perspicillis. 

Atque plurimae virtutes operantur et afficiunt tan- 
tum per tactum manifestum ; ut fit in percussione cor- 
porum, ubi alterum non summovet alterum, nisi impel- 
lens impulsum tangat. Etiam medicinae, quae exterius 
applicantur, ut anguenta, emplastra, non exercent vires 
suas, nisi per tactum corporis. Denique objecta sen- 

M ''Caaea in which Unags an to the Hygrometer, the Sextant, &c. 

be meararad m napect to their re- For the value and the standarda 

latkm to ipcce.*' Under thia will of correct Meaaure, aee Herschd'a 

ooDM all Aationoiiiical Inatmmeata; Diaoonrae, f 1 15-124. 



Digitized by 



278 



NOVUM ORGANUM. 



suuin, tactus et gustus, non feriunt nisi contigua or- 
ganis. 

Sunt et alias virtutes quae operantur ad distantiam, 
verum valde exiguam, quanim panose adhuc notatse 
sunt, cum tamen plures sint quam homines snspicen- 
tur : ut (capiendo exempla ex vulgatis) cum succinum 
aut gagates trahunt paleas ; bullae approximatae solvunt 
bullas; medicinae nonnuUae purgativae eliciunt humores 
ex alto, et hujusmodi. At virtus ilia magneticay per 
quam ferrum et magnes, vel magnetos, invicem coeunt, 
operatur intra orbem virtutis certum, sed parvum ; ubi 
contra, si sit aliqua yirtus magnetica emanans ab ipsa 
terra (paulo nimirum interiore) super acum ferream, 
quatenus ad verticitatem, operatio fiat ad distantiam 
magnam. 

Rursus, si sit aliqua tIs magnetica, quae operetur per 
consensum inter globum terrae et ponderosa, aut inter 
globum lunae et aquas maris, (quae maxime credibilis 
videtur in flnxibus et refluxibus semi-menstruis^) aut 
inter coelum stellatum et planetas, per quam evocentur 
et attoUantur ad sua apogaea ; baec omnia operantur ad 
distantias admodum longinquas. Inveniuntur et quae- 
dam inflammationes sive conceptiones flammae, quae 
fiunt ad distantias bene magnas, in aliquibus materiis ; 
ut referunt de naphtha Babylonica^^ Calores etiam 
insinuant se per distantias amplas ; quod etiam faciunt 
frigora : adeo ut habitantibus circa Canadam moles sive 
massae glaciales^ quae abrumpuntur et natant per ocea- 
num septentrionalem, et deferuntur per Atlanticum 
versus illas eras, percipiantur et incutiant frigora e lon- 

M Cf. 8upr. II. 36. ex. I. (note 7.) hood of Babylon. It is also oaUed 

A^Naphthais called "Babylonica" ''Oleum Medicum.'' Herodotus 

because a vast quantity of Bitumen notices it, and calls it ^fo^oXros. 

was obtained from the neighbour- I. 179. 
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ginquo. Odores quoque (licet in his Yideatur semper 
esse qusedam emissio corporea) operantur ad distantias 
notabiles; ut evenire solet navigantibus juxta litora 
Floridse, aut etiam nonnulla Hispanise, ubi sunt sylvse 
tot® ex arboribus limonum, aurantiorum^, et hujusmodi 
plantarum odoratarum, aut frutices rorismarini, majo- 
ranse, et similium. Postremo radiationes lucis et im- 
pressiones sonorum operantur scilicet ad distantias spa- 
tiosas. 

Verum hsec omnia, utcunque operentur ad distantias 
parvas sive magnas, operantur certe ad finitas et naturae 
notas, ut sit quiddam non tdtra ; idque pro rationibus, 
aut molis sen quanti corporum, aut yigoris et debili- 
tatis virtutum; aut favoribus et impediments medio- 
rum; quae omnia in computationem venire et notari 
debent. Quinetiam mensurse motuum yiolentorum, 
(quos Yocant) ut missilium, tormentorum, rotarum^ et 
similium, cum has quoque manifesto sues habeant li- 
mites certos, notandse sunt. 

Jnveniuntur etiam quidam motus et virtutes contra*- 
rise illis, quae operantur per tactum et non ad distans ; 
quae operantur scilicet ad distans, et non ad tactum ; 
et rursus, quae operantur remissius ad distantiam mino- 
rem, et fortius ad distantiam majorem. Etenim yisio 
non bene transigitur ad tactum, sed indiget medio et 
distantia. Licet meminerim, me audisse ex relatione 
cujusdam fide digni, quod ipse in curandis oculorum 
suorum cataractis (erat autem cura talis, ut immitte- 
retur festuca^ quaedam parva argentea intra primam 

^ AvraiUwnm: Orwagw. It is on English Past and Present 

an Arabian word narm^, and is Lect. i. 

said to be originaUy derived from Futuea is the Greek K6pi^, a 
the Sanscrit (Notes and Queries, mote, or bit of straw; here, a nee- 
No. 978.) Lmam is also said to die. It is to be feared that Uie pati- 
come from the Arabic. See TVench ent'sdedanitionwasnotworthmnch. 
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oculi tunicam, quae pelliculam illam cataractae remo- 
yeret et truderet in angolum oculi) clarissime vidisset 
festucam illam supra ipsam pupillam moventem. Quod 
litcunque yerum esse possit, manifestum est, majora 
corpora non bene aut distincte cemi, nisi in cuspide 
coni, coeuntibus radiis objecti ad nonnuUam distantiam. 
Quin etiam in senibus oculus melius cemit remote ob- 
jecto paulo longius, quam propius. In missilibus autem 
certum est, percussionem non fieri tarn fortem ad dis- 
tantiam nimis parvam, quam paulo post^^. Hsec itaque 
et similia in mensuris motuum quoad distantias no- 
tanda sunt. 

Est et aliud genus mensurae localis motuum, quod 
non praetermittendum est. lUud vero pertinet ad mo- 
tus non progressives, sed spbaericos ; hoc est, ad ex- 
pansionem corporum in majorem sphaeram, aut con- 
tractionem in minorem ^. Inquirendum enim est inter 
mensuras istas motuum, quantam compressionem aut 
extensionem corpora (pro natura ipsorum) facile et 
libenter patiantur, et ad quem terminum reluctari in- 
cipiant, adeo ut ad extremum non ultra ferant ; ut cum 
vesica inflata comprimitur, sustinet ilia compressionem 
nonnullam aeris ; sed si major fuerit, non patitur aer, 
sed rumpitur vesica. 

At nos hoc ipsum subtiliore experimento magis ex- 
acte probavimus. Accepimus enim campanulam ex 
metallo, leviorem scilicet et tenuiorem, quali ad exci- 
piendum salem utimur ; eamque in pelvim aquae immi- 
simus, ita ut deportaret secum aerem, qui continebatur 

^ This is not the case. The con was ignorant of the pressure of 

Initial Velocity is the greatest, un- the Atmosphere. The " Ahhorren- 

less the ball be travelling down- tia vacui" was believed in till after 

wards. the tune of TorriceUi. Cf. supr. I. 

^ This, (and especially the ezpe- 66 ; and Herschel's Discourse, $ 

riment of the egg,) shews that Ba- 944 — 246. 
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in coDcavo usque ad fiindum pelvis. Locaveramus 
autem prius globulum in fundo pelvis, super quern 
campanula imponenda esset. Quare illud eveniebat, 
ut si globulus ille esset minusculus (pro ratione con- 
cavi) reciperet se aer in locum minorem, et contrude- 
retur solum, non extruderetur. Quod si grandioris 
esset magnitudinis, quam ut aer libenter cederet, tum 
aer majoris pressuree impatiens, campanulam ex aliqua 
parte elevabat, et in bullis ascendebat. 

Etiam ad probandum qualem extensionem (non mi- 
nus quam compressionem) pateretur aer, tale quippiam 
practicavimus. Ovum vitreum accepimus, cum parvo 
foramine in uno extreme ovi. Aerem per foramen 
exsuctione forti attraximus, et statim digito foramen 
illud obturavimus ; et ovum in aquam immersimus, et 
dein digitum removimus. Aer vero tensura ilia per 
exsuctionem fecta tortus, et magis quam pro natura sua 
dilatatus, ideoque se recipere et contrabere nitens (ita 
ut si ovum illud in aquam non ftiisset immersum, ae- 
rem ipsum traxisset cum sibilo) aquam traxit ad tale 
quantum, quale sufficere posset ad boc, ut aer antiquam 
recuperaret spbseram sive dimensionem. 

Atque certum est, corpora tenuiora (quale est aer) 
pati contractionem nonnuUam notabilem, ut dictum 
est ; at corpora tangibilia (quale est aqua) multo 
segrius, et ad minus spatium patiuntur compressio- 
nem. Qualem autem patiatur, tali experimento inqui- 
dvimus. 

Fieri fecimus globum ex plumbo cavum, qui duas 
drdter pintas vinarias contineret; eumque satis per 
latera crassum ; ut nugorem vim sustineret. In ilium 
aquam immisimus, per foramen alicubi factum ; atque 
foramen illud, postquam globus aqua impletus fidsset, 
plumbo lique&cto obturavimus, ut globus deveniret 
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plane consolidatus. Dein globum forti malleo ad duo 
latera adversa complanavimus ; ex quo necesse fiiit 
aquam in minus contrahi, cum sphsera figuraram sit 
capacissima. Deinde, cum malleatio non amplius suf- 
ficeret, segrius se recipiente aqua, molendino sen torcu- 
lari usi sumus; ut tandem aqua, impatiens pressurss 
ulterioris, per solida plumbi (instar roris delicati) ex- 
stillaret. Postea, quantum spatii per eam compressio- 
nem imminutum foret, computavimus : atque tantam 
compressionem passam esse aquam (sed violentia magna 
subactam) intelleximus. 

At solidiora, sicca, aut magis compacta, qualia sunt 
lapides et ligna, necnon metalla, multo adhuc minorem 
compressionem aut extensionem, et fere imperceptibi- 
lem ferunt ; sed vel fractione, vel progressione, vel aliis 
pertentationibus se liberant, ut in curvationibus ligni 
aut metalli, horologiis moventibus per complicationem 
laminae, missiiibus, malleationibus, et innumeris aliis 
motibus apparet. Atque bsec omnia cum mensuris suis 
in indagatione naturae notanda et exploranda sunt ; aut 
in certitudine sua, aut per aestimativas, aut per compa- 
rativas, prout dabitur copia. 

XL VI. 

Inter prarogaiivas instantiarum ponemus loco vice- 
simo secundo instantias curricula quas etiam instaniias 
ad aquam appellare consuevimus ; sumpto vocabnlo a 
clepsydris apud antiques, in quas infundebatur aqua 

>i These Instances correspond to been proved sotid truths. Bat 

the last; with respect to Hme, how- this chapter, in its iUustration of the 

ever, and not to jpoce. The Gal- transmission of light from the Stars, 

cuius is a good illustration of and the way in which his " dubita- 

parts of both the chapters. Many tio plane monstroea" was exploded, 

of Bacon's suggestions and guesses shew us how the ignorance of his 

have been verified : and what he day dragged him downwards, 
himself counted as dreams, have 
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loco arense. E» mensurant naturam per momenta 
temporisy quemadmodum instantuB virgee per gradus 
spatii. Omnis enim motus sive actio naturalis trans- 
igitur in tempore; alius velocius, alius tardius, sed 
utcunque momentis certis, et naturae notis. Etiam illse 
actiones, quae subito videntur operari, et in ictu oculi 
(ut loquimur), deprehenduntur recipere majus et minus 
quoad tempus. 

Prime itaque videmus, restitutiones corporum coe- 
lestium fieri per tempera numerata; etiam fluxus et 
refluxus maris. Latio autem gravium versus terram, 
et leyium versus ambitum coeli^, fit per certa mo- 
menta, pro ratione corporis quod fertur, et medii. At 
velificationes navium, motus animalium, perlationes 
missilium, omnes fiunt itidem per tempera (quantum 
ad summas) numerabilia. Calorem vero quod attinet, 
videmus pueros per hyemem manus in flamma lavare, 
nec tamen uri ; et joculatores vasa plena vino vel aqua 
per motus a^es et eequales vertere deorsum, et sursum 
recuperare, non effuse liquore; et multa bujusmodi. 
Nec minus ipsae compressiones, et dilatationes, et erup- 
tiones corporum fiunt» alias velocius, aliae tardius, pro 
natura corporis et motus, sed per momenta certa. 
Quinetiam in explosione plurium bombardanim simul, 
quae exaudiuntur quandoque ad distantiam triginta 
milliarium, percipitur sonus prius ab iis, qui prope 
absunt a loco ubi fit sonitus, qnam ab iis, qui longe. 
At in visu (cujus actio est pemicissima) liquet etiam 
requiri ad eum aotuandum momenta certa temporis; 
idque probatur ex iis, quae propter motus velocitatem 
non cemuntur ; at ex latione pilae ex sdopeto. Velocior 
enim est praetervolatio pilae, quam impressio specie! ejus^ 
quae deferri poterat ad visum. 

« Cf. ropr. 1. 66. 
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Atque hoc, cum similibus, nobis quandoque dubita- 
tionem peperit plane monstrosam; yidelicet, utram 
coeli sereni et stellati facies ad idem tempus cematur 
quando vere existit, an potius aliquanto post ; et utrum 
non sit (quatenus ad visum coelestium) non minus 
tempus verum, et tempus visum, quam locus verus, et 
locus visus, qui notatur ab astronomis in parallaxibus. 
Adeo incredibile nobis videbatur, species sive radios 
corporum coelestium per tam immensa spatia millia- 
rium subito deferri posse ad visum ; sed potius debere 
eas in tempore aliquo notabili delabi^. Verum ilia 
dubitatio (quoad majus aliquod intervallum temporis 
inter tempus verum et visum) postea plane evanuit; 
reputantibus nobis jacturam illam infinitam, et diminu- 
tionem quanti, quatenus ad apparentiam inter corpus 
stellse verum et speciem visam, quae causatur a distan- 
tia; atque simul notantibus ad quantam distantiam 
(sexaginta scilicet ad minimum milliariorum) corpora, 
eaque tantum albicantia, subito hie apud nos ceman- 
tur; cum dubium non sit, lucem coelestium, non tan- 
tum albedinis vividum colorem, verum etiam omnis 
flammse (quae apud nos nota est) lucem, quoad vigo- 
rem radiationis, multis partibus excedere; etiam im- 
mensa ilia velocitas in ipso corpore, quae cemitur in 
motu diumo, (quae etiam viros graves ita obstupefecit^ 
ut mallent credere motum terrae) iacit motum ilium 
ejaculationis radiorum ab ipsis (licet celeritate, ut dixi- 
mus, mirabilem) magis credibilem. Maxime vero om- 
nium noB movit, quod si interponeretur intervallum 

<8 The measurement of the Ye- Brit. p. 458. Modern Fhymcal Fhi- 

lodty of light, and the wonderful loaophers have delighted to give 

consequences arising from it, are that honour to Bacon, which he so 

the best conunentaries on this pas- steadily refused to give to the great 

sage, and the highest eulogy on its men of his own age. 
Author." Flayf8&,Disc.iii. Encyd. 
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temporis aliquod notabile inter veritatem et visum, 
foret ut species, per nubes interim orientes, et similes 
medii perturbationes, interciperentur ssepenumero, et 
confunderentur. Atque de mensuris temporum sim- 
plicibus haec dicta sint. 

Veram non solum quaerenda est mensura motuum 
et actionum simpliciter, sed multo magis comparative : 
id enim eximii est usus, et ad plurima spectat. Atque 
videmus, flammam alicujus tormenti ignei citius cemi, 
quam sonitus audiatur; licet necesse sit, pilam prius 
aerem percutere, quam flamma, quae pone erat, exire 
potuerit ; fieri hoc autem propter velociorem transac- 
tionem motus lucis, quam soni. Videmus etiam, spe- 
cies visibiles a visu citius excipi^ quam dimitti ; undo 
fit, quod nervi fidium, digito impuisi, duplicentur, aut 
triplicentur, quoad speciem, quia species nova recipi- 
tur, antequam prior dimittatur; ex quo etiam fit, ut 
annuli rotati videantur globosi, et fax ardens, noctu 
velociter portata, conspiciatur caudata. Etiam ex hoc 
fiindamento insequalitatis motuum quoad velocitatem, 
excogitavit Galilseus causam fluxus et refluxus maris, 
rotante terra velocius, aquis tardius ; ideoque accumu- 
lantibus se aquis in sursum, et deinde per vices se 
remittentibus in deorsum ; ut demonstratur in vase 
aquae incitatius movente. Sed hoc commentus est 
concesso non concessibili (quod terra nempe movea- 
tur) ; ac etiam non bene informatus de oceani motu 
sexhorario. 

At exemplum hi:uus rei, de qua agitur, videlicet de 
comparativis mensuris motuum, neque solum rei ipsius, 
sed et usus insignis ejus, (de quo pauIo ante loquuti 
sumus) eminet in cuniculis subterraneis, in quibus col- 
locatur pulvis pyrius ; ubi immensae moles terrae, aedi- 
ficiorum, et similium, subvertuntur, et in altum jaciun- 
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tur, a pusilla quantitate pulveris pyrii^. Cujus causa 
pro certa ilia est, quod motus dilatationis pulveris, qui 
impellit, multis partibus sit pemicior quam motus 
grayitatis, per quern fieri possit aliqua resistentia; 
adeo ut primus motus perfunctus sit, autequam motus 
adversus inceperit; ut in principiis nulUtas qusedam 
sit resistentise. Hinc etiam fit, quod in omni missili, 
ictus non tam robustus, quam acutus et celer, ad per- 
lationem potissimum valeat. Neque etiam fieri potu- 
isset, ut parva quantitas spiritus animalis in animalibos, 
prsesertim in tam vastis corporibus, qualia sunt balaeme 
aut elephanti, tantam molem corpoream flecteret et 
regeret ; nisi propter velocitatem motus spiritus, et he- 
betudinem corporese molis, quatenus ad expediendam 
suam resistentiam. 

Denique, hoc anum ex prsecipuis iundamentis est ex- 
perimentorum magicorum, de quibus mox dicemus; ubi 
scilicet parva moles materise longe majorem superat, et 
in ordinem redigit : hoc inquam ; si fieri possit ante- 
versio motuum per velocitatem unius, antequam alter 
se expediat. 

Postremo, hoc ipsum prim et posterius in omni ac- 
tione baturali notari debet ; veluti quod in infusione 
rhabarbari eliciatur purgativa vis prius, astrictiva post ; 
simile quiddam etiam in infusione violarum in acetum 
experti sumus ; ubi prime excipitur suavis et delicatus 
floris odor ; post, pars floris magis terrea, quae odorem 
confundit. Itaque si infundantur violse per diem inte- 
grum, odor multo languidius excipitur : quod si infun- 
dantur per partem quartam hone tantum, et extrahan- 
tur ; et (quia paucus est spiritus odoratus, qui subsistit 

^ In describing Blasting, Bacon confuses the resistance of inertnesa 
with that of gravity. 
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in viola) infandantur post siDguIas quartas horae violae 
novse et recentes ad sexies; turn demum nobilitatur 
infusio, ita ut licet non manserint violse, utcunqae re- 
novatae, plus quam ad sesqiiihoram ; tamen pennanserit 
odor gratissimas, et viola ipsa non inferior, ad annum 
integrum. Notandum tamen est, quod non se coUigat 
odor ad vires suas plenas, nisi post mensem ab infii- 
sione. In distillationibus vero aromatum maceratorum 
in spiritu vini patet, quod surgat prime pblegma aque- 
um et inutile, deinde aqua plus babens ex spiritu vini, 
deinde post aqua plus babens ex aromate. Atque 
bujus generis quamplurima inveniuntur in distillationi- 
bus notatu digna. Verum bsec sufficiant ad exempla. 

xLvn. 

Inter pr(Brogaiivas instantiarum ponemus loco vice- 
simo tertio instantias quanta quas etiam doses naturfs 
(sumpto vocabulo a medicinis) vocare consuevimus®. 
Ese sunt quae mensurant virtutes per quanta corporum. 



^ InstantUB jftim/t— ^ving the 
ratio of Quantity to Power, however 
measured. This class would be 
peculiarly useful for Chemistry and 
Medicine : for the exactness of such 
proportions is the thing which ren- 
ders Chemistry a true science. See 
Herschd's Discourse, § 115, 116. 
and f ^51. ** Calculation" is rank- 
ed by Condorcet with Observation 
and Experiment, when he is speak- 
ing of Bacon's "revelation of the 
true method of studying Nature." 
But Calculation, and quantitative 
Measurement, are instruments of 
discovery no how analogous to the 
other two; and as Du^d Stewart 
sajrs, "Calculation is only one of 
the many Arts by which we an 
enabled to give a greater degree of 
accuracy to their results." He goes 
on to say, " The advantages, which 



Natural Philosophy has derived, in 
modem times, from the Arithmeti- 
cal precision thus given to scientific 
details, must be allowed to be im- 
mense ; and they would be well en- 
titled to an ample illustration in a 
system of Inductive Logic." D. 
Stewart's Philosophy of the Human 
Mind, part II. chap. iv. sect. i. 
(note). The statement respecting 
the velocity of descent of bodies is 
interesting, as shewing that though 
Bacon does not mention Galileo, he 
was willing to accept some of his 
principles. For GaUleo was the first 
person who boldly denied the Ari- 
stotelian thesis that bodies of un- 
equal weight fidl equal distances in 
unequal times ; and proved his de- 
nial by the iiunous experiment of 
letting a lolb. and an ilb. weight fall 
from the leaiung Tower of Pisa. 
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et indioant quid quantum corporis faciat ad modum vir^ 
tutis. Ac primo sunt qusdam virtutes, quae non sub- 
sistunt nisi in quanto cosmicOj hoc est, tali quanto quod 
habeat consensum turn configuratione et &brica uni- 
Tersi. Terra enim stat ; partes ejus cadunt. Aquae in 
maribus fluunt et refluunt ; in fluviis minime, nisi per 
ingressum maris. Deinde etiam omnes fere virtutes 
particulares secundum mukum aut parum corporis ope- 
rantur. Aquae largae non facile corrumpuntur ; exi- 
guae cito. Mustum et cervisia maturescunt longe 
citius, et fiunt potabilia in utribus parvis, quam in 
doliis magnis. Si herba ponatur in majore portione 
liquoris, fit infusio, magis quam imbibitio: si in mi- 
nore, fit imbibitio^ magis quam infusio. Aliud igitnr 
erga corpus humanum est balneum, aliud levis irro- 
ratio. Etiam parvi rores in aere nunquam cadunt» sed 
dissipantur, et cum aere incorporantur. Et videre est 
in anhelitu super gemmas, parum illud humoris, quasi 
nubeculam vento dissipatam, continue solvi. Etiam 
frustum ejusdem magnetis non trahit tantum fern, 
quantum magnes integer. Sunt etiam yirtutes, in qui- 
bus parvitas quanti magis potest; ut in penetrationi- 
bus, stylus acutus citius penetrat, quam obtusus ; adamas 
punctuatus sculpit in vitro, et similia. 

Verum non hie morandum est in indefinitis, sed 
etiam de rationihus quanti corporis erga modum vir- 
tutis inquirendum. Proclive enim foret credere, quod 
rationes quanti rationes virtutis adaequarent ; ut si pila 
plumbea unius unciae caderet in tali tempore, pila un- 
ciarum duarum deberet cadere duplo celerius, quod 
falsissimum est y nec eaedem rationes in omni genere 
virtutum valent, sed longe diversae. Itaque hae men- 
surae ex rebus ipsis petendae sunt, et non ex verisimili- 
tudine, aut conjecturis. 
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Denique in omni inquisitione naturae, quantum cor- 
poris requiratur ad aliquod effectum, tanquam dosis, 
notandam ; et cautiones de nimis et parum asper- 
gended. 

XLVIII. 

Inter prtBrogativas instantiarum^ ponemus loco vice- 
simo quarto instantias luct€B, quas etiam instatUias pra- 
dominantias appellare consuevimus^. Ese indicant 
prsedominantiam et cessionem virtutum ad invicem; 
et quse ex illis sit fortior et vincat, quae infirmior et 
suecumbat. Sunt enim motus et nixus corporum com- 
positi, decompositi^ et complicati, non minus quam 
corpora ipsa. Proponemus igitur primum species prse- 
cipuas motuum sive virtutum activarum; ut magis 
perspicua sit ipsarum comparatio in robore, et exinde 
demonstratio atque designatio imtantiarum lucta et 
prtBdominantke. 

(1.) Motus primus sit motus antitypuB^ materiae, 
quae inest in singulis portionibus ejus ; per quem plane 
annihilari non vult ; ita ut nullum incendium, nullum 
pondus, aut depression nulla violentia, nulla denique 
aetas aut diutumitas temporis possit redigere aliquam 
Tel minimam portionem materiae in nihilum, quin ilia 
et sit aliquid, et loci aliquid occupet, et se, (in quali- 
cunque necessitate ponatur) vel formam mutando vel 



M By an oyenigbt Bacon gives 
the same second name to these In- 
stances as he does to the third dass^ 
vis. "InstantiaD ostensivas — quas 
etiam eluoesoentias, sive instantias 
liberatas et prmdominamtes, appel- 
lare consnevimns.*' 11.34. In call- 
ing these instances of Re$itt(mce, 
Bacon does well enough : but when 
he gives to them all the generic 
name of Motug, it is not so well. 
For he uses the term in a very 



vague and improper manner — in* 
dnding under it tendencies to re- 
sistance and inertia, and the resist- 
ance to annihilation which is found 
in all substances. Motion (so far 
as so simple an operation can be 
defined) is rightly defined by Epi- 
curus as Clumge of Place." 

^ Aniiiypia, The indestructi- 
bility of Matter — a property (as fiur 
as we know) universal. 
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locum, liberet; vel, (si non detur copia) ut est^ sub- 
sistat ; neque unquam res eo deyeniat, ut aut nihil sit^ 
aut nullibi. Quern motum schola (quae semper fere et 
denominat et definit res, potius per effectus et incom- 
moda, quam per causas interiores) Tel denotat per 
illud axioma, quod dm corpora non possint esse in una 
loco; vel Tocat motum, ne fiat penetratio dimension 
num^. Neque hujus motus exempla proponi consen- 
taneum est : inest enim omni corpori. 

(2.) Sit motus secundus, motus (quern appellamus) 
ne^mSf per quern corpora non patiuntur se uUa ex parte 
sui dirimi a contactu alterius corporis, ut quae mutao 
nexu et contactu gaudeant. Quern motum schola vocat 
motum ne detur vacuum^ : veluti cum aqua attrahitur 
sursum exsuctione, aut per fistulas ; caro per ventosas ; 
aut cum aqua sistitur, nec effluit in hydriis perforatis^ 
nisi OS hydriae ad immittendum aerem aperiatur : et in- 
numera id genus. 

(3.) Sit motus tertius, motus (quem appellamus) 
lihertatis'^^ ; per quem corpora se liberare nituntur a 
pressura aut tensura prsetematurali, et restituere se in 
dimensum corpori suo conveniens. Cujus motus etiam 
innumera sunt exempla : veluti (quatenus ad liberatio- 
nem a pressura) aquae in natando, aeris in volando; 
aquse in remigando, aeris in undulationibus ventorum, 
laminae in horologiis. Nec ineleganter se ostendit 
motus aeris compressi in sclopetis ludicris puerorum, 
cum alnum aut simile quiddam excavant, et infarciunt 
frusto alicujus radicis succulentae, vel similium, ad 
utrosque fines ; deinde per embolum trudunt radicem 
vel hujusmodi farcimentum in foramen alterum : unde 
emittitur et ejicitur radix cum sonitu ad foramen alte- 

« Cf. supra, 11. 36. Inst. 6. 70 LibertatiB i. e. the opera- 

^ Cf. supra, I. 66. tion of Elasticity. 
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rum, idque antequam tangatur a radice, aut faroimento 
citimo, aut embolo. Quatenus Toro ad liberationem a 
tensura, ostendit se hie motus in aere post exactionem 
ID ovis vitreiB remanente, in chordis, in corio, et panno, 
resilientibus post tensuras suas, nisi tensurse ills per 
monun inTalaerint, &c. Atque huno motum schola 
sub nomine motus ex forma elementi iunuit : satis qui- 
dem inscite, oum hie motus non tantum ad aerem, 
aquam, aut flammam pertineat, sed ad omnem diversi- 
tatem oonsistentiffi: ut ligni, fern, plumbi, panni, mem- 
bransBi &o. in quibus^ singula corpora sus habent di- 
mensionis modulum ; et ab eo «gre ad spatium aliquod 
notabile abripiuntur. Verum quia motus iste libertatis 
omnium est maxime obvius, et ad infinita spectans, 
consultum fuerit eum bene et perspicue distinguere. 
Quidam enim valde negligenter confundunt hunc mo- 
tum cum gemino illo motu antitypUB et neanis; libera- 
tionem scilicet a pressura, oum motu antitypia; a ten- 
8ura» eum motu neams : ac si ideo cederent aut se dila- 
taient corpora eompressa, ne sequeretur penetratio di- 
mennontm ; ideo resilirent et contraherent se corpora 
tensa, ne sequeretur vacuum. Atqui si aer compressus 
se vellet reeipere in densitatem aquae, aut lignum in 
densitatem lapidis, nil opus foret penetraiiane dimensio- 
nam : et nihilominus longe major posset esse compres- 
sio illorum, quam ilia ullo mode patiuntur. Eodem 
modo si aqua se dilatare vellet in raritatem aeris, aut 
lapis in raritatem ligni, non opus foret vacuo: et ta- 
men longe migor posset fieri extensio eorum, quam ilia 
ullo modo patiuntur. Itaque non reducitur res ad 
penetratUmem dimensionum^ et vacuum^ nisi in ultimi- 
tatibua eondensationis et rarefactionis : eum tamen isti 
motus longe eitra eas sistant et versentur ; neque aliud 
sint, quam desideria eorporum conservandi se in con- 
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sistentiis suis, (sive, si malint, in formis suis) nec ab iis 
recedendi subito, nisi per modos suaves, ac per consen- 
sum alterentur. At longe magis necessarium est (quia 
multa secum trahit) ut intimetur hominibus, motum 
violentum^^ (quern nos mechanicum^ Democritus, qui in 
motibus suis primis expediendis etiam infra mediocres 
philosoptios ponendus est, motum plages vocavit^) nil 
aliud esse quam motum libertatis, scilicet a compres- 
sione ad relaxationem. Etenim in omni sive simplici 
protrusione, sive volatu per aerem, non fit summotio 
aut latio localis, antequam partes corporis prffitematu- 
raliter patiantur et comprimantur ab impellente. Tum 
Tero partibus aliis alias per successionem trudentibus, 
fertur totum ; nec solum progrediendo, sed etiam ro- 
tando simul ; ut etiam hoc modo partes se liberare, aut 
magis ex 8equo tolerare possint. Atque de hoc motu 
hactenus. 

(4.) Sit motus quartus, motus cui nomen dedimus 
motus ht/les^: qui motus antistrophus est quodammodo 
motui, de quo diximus, libertatis. Etenim in motu 
libertatis corpora novum dimensum, sive novam sphse- 
ram, sive novam dilatationem aut contractionem (hsec 
enim verborum varietas idem innuit) exhorrent, respu- 
unt, fugiunt, et resilire ac veterem consistentiam recu- 
perare totis viribus contendunt. At contra in hoc motu 
hyles, corpora novam sphseram sive dimensum appe- 
tunt ; atque ad illud libenter et propere, et quandoque 

7^ Motus violens et naturalis. substances. The account of the 

Cf. supr. I. 66. origin of Stalactites is a curious in- 

73 Plagm. Cf. supr. II. 35. stance of dogmatism without anj 

(note a.) truth. Southey, Thalaba II. 95, al- 

79 Hffles, vkfif. The capacity of ludes to a similar belief that crystals 

expansion — ^the tendency of matter, are ice long congealed ; and in his 

under certain circumstances, to en- notes quotes as his authority Camil- 

large its bulk-^as is to be seen ia lus Leonardus in his Mirror of 

the case of Heat, or of explosive Stones." 
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valentissimo nixu (ut in pulvere pyrio) aspirant. In- 
stramenta autem hujus motus, non sola certe, sed po- 
tentissima, aut saltern freqaentissima, sunt calor et fri- 
gus. Exempli gratia : aer, si per tensuram (velut per 
exsuctionem in ovis vitreis) dilatetur, magno laborat 
desiderio seipsum restituendi. At admoto calore, e 
contra appetit dilatari, et concupiscit novam sphseram, 
et transit et migrat in illam libenter, tanquam in no- 
vam formam (ut loquuntur.) Nec post dilatationem 
nonnullam de reditu curat, nisi per admotionem frigidi 
ad earn invitetur; quae non reditus est^ sed transmutatio 
repetita. Eodem mode et aqua, si per compressionem 
arctetur, recalcitrat; et vult fieri qualis fuit, scilicet 
latior. At si interveniat frigus intensum et continua- 
tum, mutat se sponte sua et libenter in condensationem 
glaciei : atque si plane continuetur frigus, nec a tepori- 
bus intermmpatur (ut fit in speluncis et caTemis paulo 
profundioribus), vertitur in crystallum, aut materiam si- 
milem, nec unquam restituitur. 

(5.) Sit motus quintus, motus continuationis^^ : in- 
telligimus autem non continuationis simplicis et pri- 
mariae, cum corpore aliquo altero (nam ille est motus 
nejpus) ; sed continuationis sui, in corpore certo. Cer- 
tissimum enim est, quod corpora omnia solutionem 
continuitatis exborreant, alia magis, alia minus, sed 
onmia aliquatenus. Nam ut in corporibus duns (veluti 
chalybis, Titri) reluctatio contra discontinuationem est 
maxima robusta et valida ; ita etiam in liquoribus, ubi 
cessare aut languere saltem videtur motus ejusmodi, 
tamen non prorsus reperitur privatio ejus; sed plane 

74 Tbifl agam is no malum at all. See (for the iUustrations) rapr. II. 

but the effect of Attraction of co- 35. Glandestine Instances of Con* 

besion, by which the particles of mtencff" 
the same mass are kept together. 
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inest ipsis in grada tanquam infimo, et prodit se in 
experimentis plorimis ; sicut in bullis, in rotnnditate 
guttarum, in filis tenuioribus stillicidioram, et in se- 
quacitate corporam glutinosoram, et ejusmodi. Sed 
maxime omnium se ostendit appetitus iste, si discon- 
tinuatio tentetur usque ad fractiones minores. Nam 
in mortariis, post contusionem ad certum gradum, non 
amplius operatur pistillum : aqua non subintrat rimas 
minores : quin et ipse a^r, non obstante subtilitafe cor- 
poris ipsius, poros vasorum paulo solidiorum non per- 
transit subito, nec nisi per diutumam insinuationem. 

(6.) Sit motus sextuSy motus quem nominamus mo- 
tum ad lucrum^ sive motum indigentitB Is est, per 
quem corpora, quando versantur inter plane heteroge- 
nea et quasi inimica, si forte nanciscantur oopiam aut 
commoditatem evitandi ilia heterogenea, et se appli- 
candi ad magis cognata, (licet ilia ipsa cognata talia 
fuerint, quse non babeant arctum consensum cum ipsis) 
tamen statim ea amplectuntur, et tanquam potiora ma- 
lunt; et lucri loco (unde Tocabulum sumpsimus) hoc 
ponere yidentur, tanquam talium corporum indiga. 
Exempli gratia : aurum, aut aliud metallum foliatam, 
non delectatur aSre circumfuso. Itaque si corpus ali- 
quod tangibile et crassum nanciscatur, (ut digitum, pa^ 
pyrum, quidvis aliud) adhseret statim^ nec facile divel- 
litur. Etiam papyrus, aut pannus, et hujusmodi, non 
bene se habent cum aere, qui inseritur et commistus 
est in ipsorum poris. Itaque aquam aut liquorem 



7^ The motion of Preference; i.e. these, or of CapSQary Attnictum» 

the tendency bodies have to unite with which he seems to confound 

with some substances rather than this elective quality of Matter. The 

others. Under this head might be old system of Sympathies and An- 

placed all Chemical AffinitieS'--(e. g. tipathies had great wdght with 

that of Oxygen in the Air for Iron.) him : though he was aware of many 

Bacon of course knew nothing of of the dreams connected with them. 



Digitized by 



LIB. n. 48. 



libenter imbibunt, et aerem extenninant. Etiam sac- 
charam, aut spongia infusa in aquam aut vinum, licet 
pars ipsorum emineat et longe attoUator supra vinum 
aat aquam, tamen aquam aut vinum paulatim et per 
gradus attrahunt in sursum 7^ * 

Unde optimus canon sumitur aperturss et solutionum 
corporum. Missis enim corrosiyis et aquis fortibus, 
quie viam sibi aperiunt ; si possit inveniri corpus pro- 
portionatum et magis consentiens et amicum corpori 
alicui solido, quam illud cum quo tanquam per necessi- 
tatem commiscetur ; statim se aperit et relaxat corpus, 
et illud alteram intro recipit^ priore excluso aut sum- 
moto. Neque operatur, aut potest^ iste motus ad lu- 
crum solummodo ad tactnm. Nam electrica operatio 
(de qua Gilbertus et alii post eum tantas excitarant 
fabulas) non alia est quam corporis per fiicationem 
levem exoitati appetitus, qui aerem non bene tolerat» 
sed aliud tangibile mavult, si reperiatur in propin- 
quo^. 

(7.) Sit motus Septimus, motus (quern appellamus) 
canffregatianis mqforis^; per quem corpora feruntur 
ad massas connaturalium suoram: gravia ad globum 
terrae ; levia ad ambitum coeli. Hunc schola nomine 
motus naturalis insignivit, leid contemplatione : quia 
scilicet nil spectabile erat ab extra, quod eum motum 
cieret (itaque rebus ipsis innatum atque insitum puta- 
vit), aut forte quia non cessat. Nec miram : semper 

7* This triaes from the Gapillar^ trathfol ezperimento. 
Tabes, under the influence of At- This is the tendency which dis- 
traction, tinct bodies of the same substance 
^ This IS andadous enough, and have to coalesce when placed near 
corporis per irioationem levem ez- one another: as when two drops 
eitati appetitas"&o.is likely to throw of Quicksilver coming dose to one 
bat little light on the truth, in com- another are mutually attracted and 
parison with Gilbert's caieful and M into one. Cf. supr. 1. 66. 
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enim prsesto sunt coelum et terra ; cum e contra causae 
et origines plurimorum ex reliquis motibus interdum 
absint, interdum adsint. Itaque hunc, quia non inter- 
mittit, sed cseteris intermittentibus statim occurrit, 
perpetuum et proprium ; reliquos, ascititios posuit. 
Est autem iste motus revera satis infirmus et hebes, 
tanquam is, qui (nisi sit moles corporis major) ca&teris 
motibus, quandiu operantur, cedat et succumbat. At- 
que cum hie motus hominum cogitationes ita imple- 
Tent, ut fere reliquos motus occultaverit ; tamen parum 
est quod homines de eo sciunt, sed in multis circa ilium 
erroribus Torsantur. 

(8.) Sit motus octavus, motus congregaUonis minO' 
ris^; perquem partes homogenese in corpore aliquo 
separant se ab heterogeneis, et co^unt inter sese ; per 
quem etiam corpora Integra ex similitudine substantia 
se amplectuntur et fovent, et quandoque ad distantiam 
aliquam congregantur, attrahuntur, et conveniunt : toI- 
uti cum in lacte flos lactis post moram aliquam super- 
natat; in vino fiseces et tartarum subsidunt. Neque 
enim hsec fiunt per motum gravitatis et levitatis tan- 
turn, ut aliae partes summitatem petant, aliae ad imum 
vergant ; sed multo magis per desiderium homogeneo- 
rum inter se co^undi, et se uniendi. Differt autem iste 
motus a motu indigentUBt in duobus. Uno, quod in 
motu indigentuB sit stimulus major naturae malignse et 
contrarise: at in hoc motu (si modo impedimenta et 
vincula absint (uniuntur partes per amicitiam, licet 
absit natura aliena quae litem moveat. Aitero, quod 
arctior sit unio, et tanquam majore cum delectu. In 

79 Specific gravity accounts for be made use of ; as (e. g.) when car- 
most of these cases, where homo- bonic add introduced into lime- 
geneous particles combine after mix- water causes the formation of Car- 
ture. Other chemical means may bonate of Lime. 
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illo enim, modo eyitetur corpus inimicum, corpora 
etiam non admodum cognata ooncurrunt: at in hoc 
co^unt substantias, germana plane similitudine devinc- 
tse ; et conflantur tanquam in unum. Atque hie motus 
omnibus corporibus compositis inest ; et se facile con- 
spiciendum in singulis daret, nisi ligaretur et firaenaretur 
per alios corporum appetitus et necessitates, quae istam 
coitionem disturbant. 

Ligatur autem motus iste plerumque tribus modis : 
torpore corporum ; fraeno corporis dominantis ; et motu 
extemo. Ad torporem corporum quod attinet; cer- 
tum est, inesse corporibus tangibilibus pigritiam quan- 
dam secundum magis et minus, et exhorrentiam motus 
localis ; ut nisi excitentur, malint statu sue (prout sunt) 
esse contenta, quam in melius se expedire. Discutitur 
autem iste torpor triplici auxilio : aut per calorem, aut 
per virtutem alicujus cognati corporis eminentem, aut 
per motum vividum et potentem. Atque prime quoad 
auxilium caloris : hinc fit, quod calor pronuntietur esse 
illud quod separet heterogefiea^ congreget homogenea. 
Quam definitionem Peripateticorum merito derisit Gil- 
bertus ; dicens, earn esse perinde ac si quis diceret ac 
definiret hominem illud esse, quod serat triticum, et 
plantet vineas: esse enim definitionem tantum per 
effectus, eosque particulares. Sed adhuc magis cul- 
panda est ilia definitio ; quia etiam effectus illi (quales 
quales sunt) non sunt ex proprietate caloris, sed tan- 
tum per accidens, (idem enim facit frigus, ut postea 
dicemus) nempe ex desiderio partium homogenearum 
oo^undi, adjuiwite tantum calore ad discutiendum 
torporem, qui torpor desiderium illud antea ligaverat. 
Quoad Tero auxilium virtutis inditae a corpore cognate ; 
illud mirabiliter elucescit in magneto annate, qui ex- 
citat in ferro virtutem detinendi ferrum per similitu- 
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dinem Rubstantiae, discasso torpore fern per virtutem 
magnetis. Quoad vero auxilium motus, oonspicitur 
illud in sagittis ligneis, cuspide etiam lignea: quae 
altius penetrant in alia ligna, quam si fuissent annatie 
ferro, per similitudinem substantiae, discusso torpore 
ligni per motum celerem: de quibus duobus experi- 
mentis etiam in aphorismo de instaniiis dandesHnis 
diximus*^. 

Ligatio Tero motus congregationis minoris^ quae fit 
per fraenum corporis dominantis, conspicitur in solu- 
tione sanguinis et urinarum per frigus. Quamdiu enim 
repleta fuerint corpora ilia spiritu agili, qui singulas 
eorum partes cujuscunque generis, ipse ut dominus 
totius, ordinat et cohibet ; tamdiu non coeunt hetero- 
genea propter fraenum : sed postquam ille spiritus eva- 
poraverity aut suffocatus fuerit per frigus, turn solutae 
partes a fraeno, coeunt secundum desiderium suum 
naturale. Atque ideo fit, ut omnia corpora, quae con- 
tinent spiritum acrem, (ut sales, et hujusmodi) durent 
et non solvantur, ob fraenum permanens et durabile 
spiritus dominantis et imperiosi. 

Ligatio yero motus congregationis minoriSf quae fit 
per motum externum, maxime conspicitur in agitatio- 
nibus corporum, per quas arcetur putrefactio. Omnia 
enim putrefactio fundatur in congregatione homogene- 
orum; undo paulatim fit corruptio prioris (quam to- 
cant) formae, et generatio novael Nam putrefactionem, 
quae sternit viam ad generationem novae formae, prae- 
cedit solutio Teteris; quae est ipsa coitio ad homoge- 
neam. Ea yero, si non impedita fuerit, fit solutio 
simplex; sin occurrant varia quae obstant, sequuntur 
putrefactiones, quae sunt rudimenta generationis novae. 
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Quod si (id quod nunc agitur) fiat agitatio frequens 
per motum externum: turn Tero motus iste coitionis 
(qui est delicatus et mollis, et indiget quiete ab exter- 
nis) distnrbatur et cessat ; ut fieri videmus in innume- 
ris: Teluti, cum quotidiana agitatio aut profluentia 
aquffi arceat putrefisustionem ; Tenti arceant pestilen- 
tiam aeris ; grana in granariis versa et agitata maneant 
pura ; omnia denique agitata exterius non facile putre- 
fiant interius. 

Superest ut non omittatur coitio ilia partium corpo- 
rum, undo fit prsecipue induratio et desiccatio. Post- 
quam enim spiritus, aut humidum in spiritum versum, 
eTolaverit in aliquo corpore porosiore, (ut in ligno^ 
esse, membrana, et hujusmodi) tum partes crassiores 
majore nixu contrahuntur et co6unt» unde sequitur in- 
duratio aut desiccatio: quod existimamus fieri, non 
tarn ob motum neams^ ne detur Tacuum, quam per 
motum istum amicitis et unionis. 

Ad coitionem vero ad distans quod attinet, ea infre- 
quens est et rara: et tamen in pluribus inest, quam 
quibus observatur. Hujus simulacra sunt, cum bulla 
solvit bullam ; medicamenta ex similitudine substantise 
trahunt humores ; chorda in diversis fidibus ad uniso- 
num moveat chordam ; et hujusmodi. Etiam in spiri- 
tibus animalium hunc motum vigere existimamus, sed 
plane incognitum. At eminet certe in magnete, et 
ferro excito. Cum autem de motibus magnetis loqui- 
mur, distinguendi plane sunt. Quatuor enim virtutes 
sive operationes sunt in magnete, quae non confundi, 
sed separari debent ; licet admiratio hominum et stu- 
por eas conmiiscuerit. Una, coitionis magnetis ad 
magnetem, vel ferri ad magnetem^ vel ferri exciti ad 
ferrum. Secunda, verticitatis ejus ad septentriones et 
austrum, atque simul declinationis ejus. Tertia, pene- 
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trationis ejus per auram, vitruiDy lapidem, omnia. 
Quarta, communicationis virtutis ejus de lapide in fer- 
rum, et de ferro in ferrum, absque communicatione 
substantiae. Verum hoc loco de prima virtute ejus 
tantum loquimur, videlicet coitionis. Insignis etiam 
est motus coitionis argenti yivi et auri ; adeo ut auram 
alliciat argentum vivum licet confectum in unguenta : 
atque operarii inter vapores argenti vivi soleant tenere 
in ore frustum auri ad coUigendas emissiones argenti 
vivi, alias crania et ossa eorum invasuras ; undo etiam 
frustum illud paulo post albescit. Atque de motu 
congregationis minoris hsec dicta sint. 

(9-) Sit motus nonus, motus niagneticus^^ ; qui licet 
sit ex genere motus congregationis minoris^ tamen si 
operetur ad distantias magnas, et super massas rerum 
magnaSy inquisitionem meretur separatam; prsesertim 
si nec incipiat a tactu, quemadmodum plurimi, nec 
perducat actionem ad tactum, quemadmodum omnes 
motus congregativi ; sed corpora tantum elevet, aut ea 
intumescere faciat^ nec quicquam ultra. Nam si luna 
attollat aquas, aut turgescere aut intumescere &ciat 
humida ; aut ccelum stellatum attrahat planetas versus 
sua apogsea ; aut sol alliget astra Veneris et M ercurii, 
ne longius absint a corpore ejus, quam ad distantiam 
certam ; videntur hi motus nec sub congregatione ma^ 
jorej nec sub congregatione minore bene coUocari, sed 
esse tanquam congregativa media et imperfecta, ideo- 
que speciem debere constituere propriam. 

(10.) Sit motus decimus, motus fugm^i motus sci- 



01 This is an attempt at explana- 
tion of some of the probable truths 
(to Bacon only probable) of Gravity, 
by Magnetism. 

^ l^is is a rough description of 
that which is now known as B/epvA-^ 



fum. Newton's experiments proved 
that a lens placed on a flat glass re- 
mained at a distance of ^ 
inch from it. The cause of this 
Repulsion may be the subtie sub- 
stance H«of, if Heat be indeed ma- 
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licet motui congregationis minoris contrarius ; per 
quern corpora ex antipathia fugiunt et fiigant inimica, 
seque ab illis separant, aut cum illis miscere se recusant. 
Quamvis enim videri possit in aliquibus hie motus esse 
motus tantum per accidens, aut per consequens, re- 
spectu motus congregationis minoris^ quia nequeunt 
coire homogenea, nisi heterogeneis exclusis et remotis : 
tamen ponendus est motus iste per se, et in speciem 
constituendus, quia in multis appetitus fuga cemitur 
magis principalis, quam appetitus coitionis. 

Eminet autem hie motus insigniter in excretionibus 
animalium ; nec minus etiam in sensuum nonnuUorum 
odiosis objectis, prsecipue in olfactu et gustu. Odor 
enim foetidus ita rejicitur ab olfactu, ut etiam inducat 
in OS stomachi motum expulsionis per consensum; 
sapor amarus et horridus ita rejicitur a palato aut gut- 
ture, ut inducat per consensum capitis conquassationem 
et horrorem. Veruntamen etiam in aliis locum habet 
iste motus. Conspicitur enim in antiperistasibus ^ non- 
nuUis ; ut in a^ris media regione, cujus frigora videntur 
esse rejectiones naturse frigid® ex confiniis coelestium ; 
quemadmodum etiam videntur magni illi fervores et 
inflammationes^ quae inveniuntur in locis subterraneis, 
esse rejectiones naturse calids ab interioribus teme. 
Calor enim et frigus, si fuerint in quanto minore, se 
invicem perimunt ; sin fuerint in massis majoribus, et 
tanquam justis exercitibus, tum vero per conflictum se 
locis invicem summovent, et ejiciunt. Etiam tradunt, 

terial. And Boicoyich holds that sinular poles of two Magnets. See 

the atoms of which a body is com- account of the Nov. Org. published 

posed act on each other with a force in the Library of Useful Knowledge, 

diffoing in intensity and in kind No. 2, p. 38-39. 

according to the distance. The best ® Of. supr. II. I3. Inst. 24; and 

and ''glaring'' Instance of Repul- II. 37. 

sion would be the action of the 
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cinnamomum et odorifera, sita juxta latrinas et loca 
foetida, diutios odorem retinere, quia recusant exire et 
commisceri cum foetidis. Certe argentum vivam, quod 
alias 86 reuniret in corpus integrum, probibetur per 
salivam hominis, aut axungiam^ porci, aut terebin* 
tbinam, et bujusmodi, ne partes ejus coeant ; propter 
malum consensum quem babent cum bujusmodi corpo- 
ribus; a quibus undique circumfusis se retrabunt; 
adeo ut fortior sit earum fuffa ab istis interjacenti- 
bus, quam desiderium uniendi se cum partibus sui 
similibus : id quod vocant mortijicatumem argenti yiyi. 
Etiam quod oleum cum aqua non misceatur, non 
tantum in causa est differentia levitatis; sed malus 
ipsorum consensus : ut videre est in spiritu vini, qui 
cum levior sit oleo, tamen se bene miscet cum aqua. 
Et maxime onmium insignis est motus fuga in nitro, 
et bujusmodi corporibus crudis, qus flammam exhor- 
rent: ut in pulvere pyrio, argento vivo, necnon in 
auro. Fuffa Tero ferri ab altero polo magnetis a Gil- 
berto bene notatur non esse fuffa propria, sed confonni- 
tas, et coitio ad situm magis accommodatum. 

(11.) Sit motus undecimus, motus assimikUumis^^ 
siye muUipUcatimis sui, sive etiam generatUmis simpH- 
cis. Generationem autem simplicem dicimus non cor- 
porum integralium, ut in plantis^ aut animalibus ; sed 
corporum similarium. Nempe per buno motum cor- 
pora similaria vertunt corpora alia affinia, aut saltem 
bene disposita et prseparata, in substantiam et naturam 

84 Axungia, pig's lard. Literally menta akin to themselves from 

the grease used for axles of wheels, other bodies, and assBmilate them; 

(axis, nngere.) as in the case of flame which con- 

^ Motus I X-13 an all under the sumes the Oxygen in various bodies 

same dass. — or the stomach, which accepts 

This moUu ammUaiumis is the and applies whatever can be turned 

principle by which Chemical Agents into Blood, &c. 
disengage the particles and ele- 
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suftin : ut flamma, quae super halitus et oleosa multipli- 
cat se, et generat noTam flammam; a^r, qui super 
aquam et aquea multiplicat se, et generat novum 
aerem : spiritus vegetabilis et animalis, qui super tenui- 
ores partes, tarn aquei quam oleosi, in alimentis suis 
multiplicat se, et generat novum spirituni ; partes so* 
lidffi plantarum et animalium, veluti folium/ flos, caro, 
OS, et sic de cseteris, quae singular ex succis alimento- 
rum assimilant, et generant substantiam successivam 
et epiusiam^. Neque enim quenquam cum Para- 
celso^ delirare juvet^ qui (distillationibus suis scilicet 
occsecatus) nutritionem per separationem tantum fieri 
Toluit ; quodqne in pane vel cibo lateat oculus, nasus, 
cerebrum, jecur; in succo terrae radix, folium, flos. 
Etenim sicut iaber ex rudi massa lapidis vel ligni, per 
separationem et rejectionem superflui, educit folium, 
florem, oculum^ nasum, manum, pedem, et similia ; ita 
Archaeimi ilium fabrum internum ex alimento per 
separationem et rejectionem educere singula membra 
et partes, asserit ille. Verum missis nugis, certissi- 
mum est, partes singulas tam similares, quam organi- 
cas, in vegetabilibus et animalibus, succos alimentorum 
suorum fere communes^ aut non multum diversos, 
prime attrahere cum nonnullo delectu, deinde assimi- 
lare, et vertere in naturam suam. Neque assimiloHo 
ista, aut generalio nmplea fit solum in corporibus ani- 
matis ; verum et inanimata ex hac re participant ; ve- 

M EjnuttA — imowrla — daUy^ or were most extravagant, deserving 

ever-renewed. The word is ao used in Bacon's word deUrare" He was 

the Lord's Pniyer, St. Matt. vi. 11. full of the analogy between the 

^ Theophnistas IVvacelsns died ''Macrocosm'' of external Nature, 

A. D. 1541 : his system had a pri- and the " Microcosm" of Man. 

mary r^nrence to medidne : he was See Hallam, part I. chap. vii. § 17- 

acate, and beyond his age in Che- 30. 
mical knowledge. But his theories 
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luti de flamma et aere dictum est. Quinetiam spiritus 
emortuus, qui in omni tangibili animato continetur, id 
perpetuo agit, ut partes crassiores digerat et vertat in 
spiritum qui deinde exeat ; unde fit diminutio pendens 
et exsiccatio, ut alibi diximus. Neque etiam respuenda 
est in assimUatione accretio ilia, quam vulgo ab alimen- 
tatione distinguunt; veluti cum lutum inter lapillos 
eoncrescit, et vertitur in materiam lapideam ; squamse 
circa dentes vertuntur in substantiam non minus du- 
ram, quam sunt dentes ipsi» &c. Sumus enim in ea 
opinione, inesse corporibus omnibus desiderium assimi- 
landi, non minus quam co^undi ad homogenea : Terum 
ligatur ista virtus, sicut et ilia ; licet non iisdem mo- 
dis. Sed modes illos, necnon solutionem ab iisdem, 
omni diligentia inquirere oportet; quia pertinent ad 
senectutis refocillationem ^. Postremo videtur notatu 
dignum, quod in novem illis motibus, de quibus dixi- 
mus, corpora tantum natures suae conservationem ap- 
petere videntur; in hoc decimo autem propagatio- 
nem ®. 

(12.) Sit motus duodecimus, mottis escitationis^ ; 
qui motus videtur esse ex genere assimilationiSf atque 
eo nomine quandoque a nobis promiscue vocatur. Est 
enim motus diffiisivus, et communicativus, et transiti- 
vus, et multiplicativus, sicut et ille ; atque effidctu (ut 
plurimum) consentiunt, licet eflSciendi mode et sub- 
jecto difierant. Motus enim assimUatimis procedit 

^ Bacon was full of the old Al- were the loth not the iith kind of 

chemist belief about the prolonga- Motus. 

tion of Life. And for himself he ^ The tendency to excite and 

was extremely fimciful about Health, difiuse a quality^ as Heat u dif- 

He tells us many of his favourite fused, or as the magnet gives to 

notions as to diet, &c. in the Sylva iron its own qualities without itself 

Sylvarum. losing them. 
^ Bacon here speaks as if this 
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tanquam cam imperio et potestate ; jubet enim et 
cogit assimilatum in assimilantem verti et mutari. At 
motus earcitatianis procedit tanquam arte et insinua- 
tione, et furtim ; et invitat tantum, et disponit excita- 
tum ad natoram exeitantis. Etiam motus assimiloHmis 
multiplicat et transformat corpora et substantias ; vel- 
uti plus fit flammse, plus aeris, plus spiritus, plus car- 
nis. At in motu escitationiSf multiplicantur et trans* 
eunt Yirtutes tantum ; et plus fit calidi, plus magnetic!, 
plus putridi. Eminet autem iste motus prsecipue in 
calido et irigido. Neque enim calor difl^dit se in 
calefkciendo per oommunicationem primi caloris; sed 
tantum per escitationem partium corporis ad motum 
ilium, qui est forma calidi ; de quo in mndemiatiane 
prima de natura calidi diximus. Itaque longe tardius 
et diflicilius excitatur calor in lapide aut metallo, quam 
in aere; ob inhabilitatem et impromptitudinem cor- 
porum illorum ad motum ilium ; ita ut verisimile sit, 
posse eeee interius versus viscera terrse materias, quse 
calefieri prorsus respuant; quia ob condensationem 
migorem spiritu illo destituuntur, a quo motus iste 
Mcitatimis plerumque incipit. Similiter magnes induit 
ferrum nova partium dispositione, et motu conformi ; 
ipse autem nihil ex virtute perdit. Similiter fermen« 
tum paniSy et flos cervisise et coagulum lactis, et non- 
nulla ex venenis, excitant et invitant motum in massa 
fiudnaria, ant cervisia, aut caseo, aut corpore humane 
successivum et continuatum; non tam ex vi exei- 
tantis, quam prasdispositione et iacili cessione ex* 
eitati. 

'1 Floe oenriaue. ''Balm" or celia et ceria in Hiepania, cervisia* 
yeaet Cerviaia wm a Gallic name et plura genera in Gallia, aliisque 
for Beer. *' Ex iiadem (frogibos) provinciia." Plin. aa. 35. 8a. 
fiunl et potua, lythom in iEgypto, 
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(18.) Sit motuB decimus tertius, motus impressionist; 
qui motas est etiam ex genere motus assimUationis, 
estque ex diffusivis motibus subtilissimus. Nobis au- 
tem visum est eum in speciem propriam oonstituere^ 
propter differentiam insignem quam habet^ erga priores 
duos. Motus enim assimUatimis simplex corpora ipsa 
transformat ; ita ut si tollas primum movena, nihil in- 
tersit ad ea quffi sequuntur. Neque enim prima ao- 
censio in flammam, aut prima Tersio in aerem, aliquid 
iacit ad flammam, aut aerem, in generatione succeden- 
tem. Similiter, motus e^citationis omnino manet, re- 
mote prime movente, ad tempera bene diutuma ; ut in 
corpore calefacto, remoto prime ealore; in ferro exeito, 
remote magneto ; in massa farinaria, remoto fermento. 
At motus impressionism licet sit difiusivus, et transiti- 
vus, tamen perpetuo pendere Tidetur ex prime mo- 
vente; adeo ut, sublato aut cessante illo, statim deficiat 
et pereat ; itaque etiam memento, aut saltem exiguo 
tempore transigitur. Quare motus illos assimiloHonis 
et ea^citationis, motus generaiionis JoviSy quia generatio 
manet; hunc autem motum, motum generationis Sa- 
turniy quia natus statim devoratur et absorbetur, appel- 
lare consuevimus. Manifestat se vero hie motus in 
tribus; in lucis radiis; sonorum percussiouibus ; et 
magneticis, quatenus ad communicationem. £tenim, 
amota luce, statim pereunt colores, et reliquse imagines 
ejus ; amota percussione prima, et quassatione corporis 
inde facta, paulo post perit sonus. Licet enim soni 
etiam in medio per ventos tanquam per undas agiten- 
tur^ ; tamen diligentius notandum est, quod sonus non 

^ The Motion oflmpreuion oc- source of it : as ia the caae of niys 

curs when there seems to he a con- of light. 

tinual communication of impulses ^ The propagation of Sound : 

from the hody which is the original Bacon seems to have come very 
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tarn diu durat, quam fit resooatio* Etenim impalsa 
campana, sonus ad bene magnum tempus continuari 
iridetur ; unde quis facile in errorem labatur, si existi- 
met toto illo tempore aonum tanquam natare et hserere 
in aSre ; quod falsissimam est. Etenim ilia resonatio 
non est idem sonns numero, Bed renovatur. Hoc autem 
manifestatm* ex sedatione sive cohibitione corporis per- 
cussi. Si enim sistatnr et detineatur campana fortiter, 
et fiat immobilis, statim pent sonns, nec resonat am- 
plius : ut in chordis ; si post primam percnssionem tan- 
gatur chorda^ Tel digito, ut in lyra ; vel calamo, ut in 
espinetis; statim desinit resonatio. Magneto autem 
remote, statim ferrum decidit. Luna autem a man 
non potest removeri ; nec terra a ponderoso dum cadit. 
Itaque do illis nullum fieri potest experimentum ; sed 
ratio eadem est. 

(14.) Sit motus decimus quartus, motus canfiguratiO' 
nisy aut situs^; per quem corpora appetere videntur 
non coitionem, aut separationem aliquam ; sed situm, 
et coUocationem, et cmfigu/raiionem cum aliis. Est au- 
tem iste motus valde abstrusus, nec bene inquisitus. 
Atque in quibusdam Tidetur quasi incausabilis ; licet 
revera (ut existimamus) non ita sit. Etenim si quse- 
ratur, cur potius ccelum voWatur ab oriente in occiden- 
tem, quam ab occidente in orientem : aut cur vertatur 
drca polos positos juxta ursas, potius quam circa orio- 
nem, aut ex alia aliqua parte cceli ? Videtur ista quse- 

BMT the *' unduktoiy theory of thdr own odlular or fibroiu stroc- 

Sound," M he holds that H is pass- tures. To this class Bacon strangely 

ed on from point to point, which he refers the direction of the celestiid 

calls ''reeonatio." motions: and the polarity of the 

M Tiitt would apply to the Laws Needle. It seems on the whole to 

of Stnictare, by which (for example) trench upon the province of **lAr 

Crystals assmne always their proper tens Schematismns." 
shape; or vegetables follow each 

X 2 
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stio tanquam qusedam ecstasis ; cum ista potius ab ex- 
perientia, et ut positiva, recipi debeant. At in natura 
profecto sunt qusedam ultima et incausabilia ; veram 
hoc ex illis non esse videtur. Etenim hoc fieri existi* 
mamus ex quadam harmonia et consensu mundi^ qui 
adhuc non venit in obseryationem^. Quod si redpia- 
tur motus terra ab occidente in orientem ; esedem ma- 
nent qusestiones. Nam et ipsa super aliquos polos mo- 
vetur. Atque, cur tandem debeant^ isti poli collocari 
magis ubi sunt, quam alibi ? Item verticitas, et direc- 
tie, et declinatio magnetis ad hunc motum referuntur. 
Etiam inveniuntur in corporibus tam naturalibus quam 
artificialibusy prsesertim consistentibus, et non fluidis^ 
coUocatio qusedam et positura partium, et tanquam 
villi et fibrffi, quae diligenter investigandae sunt ; utpote 
sine quarum inventione corpora ilia commode tractari 
aut regi non possunt. At circulationes illas in liquidis, 
per quas ilia, dum pressa sint» antequam se liberare 
possunt, se invicem relevant, ut compressionem illam 
ex aequo tolerent, motui libertatis verius assignamus. 

(15.) Sit motus decimus quintus, motus pertransitio- 
nisy sive motm secundum mecUus^f per quem virtutes 
corporum magis aut minus impediuntur, aut provehun^^ 
tur a mediis ipsorum, pro natura corporum et virtutum 
operantium, atque etiam medii. Aliud enim medium 
luci convenit, aliud sono, aliud calori et frigori, aliud 
virtutibus magneticis, nec non aliis nonnuUis respec- 
tive. 

(16.) Sit motus decimus sextus, motus regius (ita 

M This has been fulfilled, though which any agenqr is carried on ; 

not as Bacon thought it would be, as when heat or l%ht are modified 

by the discovery of the universal by passing through difiTerent 8ub« 

Law of Gravitation. stances. Under ^s head might be 

M This class refers only to the placed the discussion on "Motion 

effect caused by the medmm through in Resisting Media" in Dynamics, 
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Bnim eum appellamus) sive politicus^ ; per quern 
partes in corpore aliquo prsedominantes et imperantes, 
reliquas partes frsenant, domaDt, subigant, ordinant, et 
cogunt eas adunari, separari, consistere, moveri, collo-* 
cariy non ex desideriis suis, sed prout Id ordine sit, et 
conducat ad bene esse partis illius imperantis ; adeo ut 
sit quasi regimen et poUtia qusedam, quam exercet pars 
regens in partes subditas. Eminet autem hie motus 
prsecipue in spiritibus animalium, qui motus omnes 
partium reliquarum, quamdiu ipse in vigore est, con- 
temperat. Inyenitur autem in aliis corporibus in gradu 
inferiore; quemadmodum dictum est de sanguine et 
urinis, quae non solvuntur, donee spiritus, qui partes 
earum commiscebat et cohibebat, omissus fuerit aut 
sufFocatus. Neque iste motus omnino spiritibus pro* 
prius est, licet in plerisque corporibus spiritus domi- 
nentur ob motum celerem, et penetrationem. Verun* 
tamen in corporibus magis condensatis^ nec spiritu vi- 
vido et vigente (qualis inest argento vivo et vitriolo) 
repletis, dominantur potius partes crassiores, adeo ut 
nisi frsenum et jugum hoc arte aliqua excutiatur, de 
nova aliqua hujusmodi corporum transformatione mi- 
nime sperandum sit. Neque Tero quispiam nos oblitos 
esse existimet ejus quod nunc agitur, quia, cum ista 
series et distributio motuum ad nil aliud spectet, quam 
ut illorum pnedominantia per instantias lucta melius 
inquiratur, jam inter motus ipsos pradominantia men-* 
tionem faciamus. Non enim in descriptione motus istius 
regiij de priBdominantia motuum aut virtutum tracta- 
mus, sed de pradaminantia partium in corporibus, 
Haec enim ea est prtBdominantia, qu» speciem istam 
motus peculiarem constituit. 

^ Tliii dais is a very obscure or property in a substance which 
one. It refers to that mfing power controls aU the rest 
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(17.) Sit motus decimus 6eptimtis» moto^ rotationis 
9pontaneu8^; per quern corpora mota gaudentia, et 
bene collocata, natura sua fruuntur, atque seipsa 8e- 
qunntur, non aliud ; et tanquam proprios petunt am- 
plexus. Etenim yidentur corpora aut movere sine 
termino ; aut plane quiescere ; aut fern ad terminum, 
ubi pro natura sua aut rotent^ aut quiescant. Atque 
quae bene coUocata sunt, si motu gaudeant, movent per 
circulum : motu scilicet aetdmo et infinite. Qu» bene 
coUocata sunt, et motum exhorrent, prorsus quiescunt. 
Quae non bene coUocata sunt^ moTent in linea recta 
(tanquam tramite brevissimo) ad consortia suomm con- 
naturalium. Recipit autem motus iste rotationis diflb- 
rentias novem. Primam, centri sui, circa quod corpora 
movent : secundam, polorum suorum, supra quos mo* 
vent : tertiam, circumferenti» sive ambitus sui, prout 
distant a centre : quartam, incitationis suae, prout cele- 
rius aut tardius rotant : quintam, consequutionis motus 
sui, veluti ab oriente in occidentem, aut ab occidente 
in orientem: sextam, decUnationis a circulo perfecto 
per spiras longius aut propius distantes a centre sue : 
septiroam, decUnationis a circulo perfecto per spiras 
longius aut propius distantes a polls suis: octavam, 
distanti» propioris aut longioris spirarum suarum ad 
invicem : nonam et ultiroam, variationis ipsorum polo- 
rum, si sint mobiles : quae ipsa ad rotationem non per- 
tiuet, nisi fiat circulariter. Atque iste motus communi 
et inveterata opinione habetur pro proprio coelestium. 
Attamen gravis de illo motu lis est inter nonnuUos 
tam ex antiquis quam modemis, qui rotationem terras 
attribuerunt. At multo fortasse justior movetur con- 
troversial (si mode res non sit omnino extra controver- 



^ Cf. supra, II. 5. ad fin., and II. 36. ex. a. 
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nam) an motus videlicet iste (conceBSo quod terra stet) 
ooeli finibas contineatur, an potius descendat, et com- 
municetor aeri, et aquis. Motum antem rotalimis in 
missilibusy ut in spicnlis, sagittis, pilis sclopetorum, et 
similibns, omnino ad motum libertatis rejieimus. 

(18.) Sit motus decimus octavus^ motus trepidationisy 
cui (ut ab astronomis intelligitur) non multtim fidei 
adhibemus^. Nobis autem, corporam naturalium ap- 
petitus ubique serio persorutantibus, occurrit iste mo- 
tus ; et oonstitui debere videtur in speciem. Est autem 
hie motus Toluti seternse cujusdam captivitatis. Vide- 
licet ubi corpora non omnino pro natura sua bene 
locata, et tamen non prorsus male se habentia, perpe- 
tuo trepidant, et irrequiete se agunt, nec statu suo 
contenta, nec ulterius ansa progredi. Talis invenitur 
motus in corde et pulsibus animalium ; et necesse est 
ut sit in omnibus corporibus, quce statu ancipiti ita 
degunt inter oommoda et incommoda, ut distracta libe- 
rare se tentent, et denuo repulsam patiantur, et tamen 
perpetuo experiantur. 

(19.) Sit motus decimus nonus et postremus^ motus 
ille cui vix nomen motus competit, et tamen est plane 
motus. Quem motum, motum decubitus^ sive motum 
e^horrentuB motusy vocare licet^^. Per hunc motum 
terra stat mole sua, moventibus se extremis suis in 
medium ; non ad centrum imaginativum, sed ad unio- 
nem^. — ^Per hunc etiam appetitum omnia majorem in 
modum condensata motum exhorrent ; atque illis pro 
onmi appetitu est non moveri ; et licet infinitis modis 
vellicentur et provocentur ad motum, tamen naturam 

M To this dan Baoon does not titions of the word motus, is a fear 

give much credit. It seems, how- specimen of Bacon's carelessness in 

ever, that pulsation may be referred style. It is a strange kind of Mo- 

to it as a &tinct kind of Motion. tion, being, in fact, inerHa, 

iw Tiiis passage, from the repe- > Cf. supra, II. 35. 
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suam (quoad posmint) tuentur. Quod si ad motum 
compellautur, tamen hoc agere semper yidentur^ nt 
quietem et statum suum recuperent, neque amplius 
moveant. Atque circa hoc certe se agilia prsebent^ et 
satis pemiciter et rapide (ut pertsesa et impatientia 
omnis morse) contendunt. Hujus autem appetitos 
imago ex parte tantum cemi potest; quia hie apud 
DOS, ex subactione et concoctione coelestium, omne 
tangibile non tantum non condeusatum est ad ultimi- 
tatem, sed etiam cum spiritu nonnullo miscetur. 

Proposuimus itaque jam species, sive elementa sim- 
plicia motuum, appetituum, et Tirtutum activarum, 
quae sunt in natura maxime catholica. Neque param 
scientise naturalis sub illis adumbratum est. Non ne- 
gamus tamen, et alias species fortasse addi posse; 
atque istas ipsas divisiones secundum veriores rerum 
venas transferri ; denique in minorem numerum posse 
redigi. Neque tamen hoc de divisionibus aliquibus 
abstractis intelligimus : veluti si quis dicat, corpora 
appetere vel conservationem, vel exaltationem, vel 
propagationem, vel fruitionem naturae suae : aut si quis 
dicat» motus rerum tendere ad conservationem et bo- 
num, vel universi, ut antitt/piam et newum; vel uni- 
Tersitatum magnarum, ut motus congregationis majoris^ 
rotatianisj et ea^horrenticB motus ; vel formarum specia- 
lium, ut reliquos. Licet enim haec vera sint, tamen 
nisi terminentur in materia et iabrica secundum Teras 
lineas, speculativa sunt, et minus utilia. Interim suffi- 
cient, et boni erunt usus, ad pensitandas pradominan' 
tias yirtutum, et exquirendas instantias IucUb ; id quod 
nunc agitur. 

Etenim ex his quos proposuimus motibus, alii pror- 
sus sunt invincibiles ; alii aliis sunt fortiores, et illos 
ligant, frsenant, disponunt; alii aliis longius jaculantur; 
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alii alios tempore et celeritate prsevertunt ; alii alios 
fovent^ roborant, ampliant^ accelerant. 

Motus antify/puB omnino est adamantious et inyinci- 
bills. Utnim vero motus neMts sit invincibilis, adhuc 
hseremus. Neque enim pro certo aflSrmaverimus^ 
ntrum detur vacuum, sive coacervatum, sive permis* 
tum^. At de illo nobis constat, rationem illam, pro* 
pter quam introductum est vacuum a Leudppo, et 
Democrito^ (videlicet quod absque eo non possent ea- 
dem corpora complecti et implore majora et minora 
spatia) fidsam esse. Est enim plane plica materuB^ 
complicantis et replicantis se per spatia inter certos 
fines absque interpositione vacui: neque est in aere, 
ex vacuo, bis millies (tantum enim esse oportet) plus 
quam in auro. Id quod ex potentissimis corporum 
pneumaticorum virtutibus, (quae alitor tanquam pulve- 
res minuti natarent in vacuo) et multis aliis demon* 
strationibus, nobis satis liquet. Reliqui vero motus 
regunt et reguntur invicem, pro rationibus vigoris, 
quanti, incitationis, ejaculationis, necnon tum auxilio- 
rum, tum impedimentorum, quae occurrunt. 

Exempli gratia ; magnes armatus nonnullus detinet 
et suspendit ferrum ad sexagecuplum pondus ipsius; 
eo usque dominatur motus congregaiionis minoris^ su- 
per motum congregaMmis tnajoris: quod si majus fu- 
erit pondus, succumbit. Vectis tanti roboris sublevabit 
tantum pondus; eo usque dominatur motus libertaHs 
super motum cmgregatumis tnajoris; sin majus fuerit 

' Bacon here seems to have bus- former^ air mingled with powdered 

pected that the ordinary notion of a snhstanoes, and by the latter^ air in 

Vacnnm was unfounded. But what bulk as it lies around and upon 

does he mean by " Vacuum sive such substances. I have ventiured 

ooacervatum rive permistum ?" to translate it ** Vacuum, either en- 

Below, II. S0| he speaks of " Aer tire or partial.'* 
permirtus" and "aer coacervatus ^ See supra, 1. 51. 
et cireumfusus," meaning, by the 
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pondus, succumbit. Corium tensum ad tensumm ta^ 
lem non nimpitur ; eo usque domioatur motus cantu- 
nuationis super motum tensura; quod si ulterior fuerit 
tensura, rumpitur oorium, et succumbit motus conHnu- 
ationis. Aqua per rimam perforationis talis effluit; 
eo usque dominatur motus congregatimis majoris 
super motum cmtinuationis ; quod si minor fuerit 
rima, succumbit; et vincit motus caniintiatianis. In 
pulvere sulphuris solius immissi in sclopetum cum pila» 
et admoto igne, non emittitur pila ; in eo motus oofi- 
gregationis majoris vincit motum hyles. At in pulvere 
pyrio immisso vincit motus hyles in sulphure ; adjutus 
motibus hyles et fugcB in nitro. Et sic de ceteris. 
Etenim instantuB lucUe (quss indicant preBdominanHam 
virtutum, et secundum quas rationes et calculos prse- 
dominentur et succumbant) acri et sedula diligentia 
undique sunt conquirendae. 

Etiam modi et rationes ipsius succumbentise mo- 
tuum diligenter sunt introspiciendse. Nempe, an om- 
nine cessent, vel potius usque nitantur, sed ligentur. 
Etenim in corporibus hie apud nos nulla vera est 
quies, nec in integris, nec in partibus ; sed tantum se- 
cundum apparentiam. Quies autem ista apparens» 
causatur aut per equilibrium ; aut per absolutam pra' 
dominantiam motuum. Per €BquUihrium^ ut in bilan- 
cibus, quae stant, si aequa sint pondera. Per pradomi- 
nantiam^ ut in hydriis perforatis^ ubi quiescit aqua, et 
detinetur a decasu per pradominantiam motus nesus\ 
Notandum tamen est (ut diximus) quatenus nitantur 
motus illi succumbentes. Etenim si quis per luctam 
detineatur extensus in terra^ brachiis et tibiis vinctis, 
aut alitor detentis ; atque ille tamen totis viribus re^ 

^ Here again Bacon was in want of the knowledge of the presrare of 
the Atmosphere. 
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8urgere nitatur ; non est minor nixus, licet non profit 
dat Hujus autem rei conditio, (scilicet utram per 
pradaminantiam motus succambens quasi annihiletur; 
an potius continuetur nixus, licet non conspiciatur) quae 
latet in conflictibus, apparebit fortasse in concurrentiis. 
Exempli gratia; fiat experimentum in sclopetis, utrum 
sdopetuSy pro tanto spatio, quo emittat pilam in linea 
directa, sive (nt Yulgo loquuntur) in puncto blanco» 
debiliorem edat percussionem ejaculando in supra, ubi 
motus ictus est simplex, quam desuper, ubi motus gra- 
vitatis concurrit cum ictu. 

Etiam canones pradofninantiarum^ qui occurrunt, 
colligendi sunt. Veluti, quod quo communius est bo- 
num quod appetitur, eo motus est fortior: ut motus 
nexus, qui respicit communionem universi, fortior est 
motu gravitatis^ qui respicit communionem densorum. 
Etiam, quod appetitus, qui sunt boni privati, non prae- 
valent plerunque contra appetitus boni magis publici ; 
nisi in parris quantis. Quae utinam obtinerent in civi- 
libus^ 

XLIX. 

Inter prarogativas instantiarum ponemus loco vice- 
simo quinto instantias innuentes^ ; eas scilicet, quse 

* A good specimen of Bacon's these the first intimate or direct^ 
attachment to Analogies. tend to free practice from useless 

He seemed inclined himself to pursuits, and guide it to things he- 
rank this Chapter very highly : hut nefidal to man. This is a most va- 
it is in fact one of his worst speci« luahle Aphorism. It shews that 
mens, hong lull of Iddia. There with aU Bacon's love for know- 
are fimdful and unnecessary suhdi- ledge» he saw that of itself it could 
▼isionSf not helped hy £mciful No- not give happiness. "Amplificant, 
mendature : snd Motus is used for non heant" The mind is affected 

Appetition," OraTity," " Sym- hy it, and not the Heart. But a just 

pathy/' *' Resistance," and " Iner- application of knowledge, a judi- 

tia." dous selection of Instances for 

* We are now coma to the three Practice, will really do much to- 
Instantii Benevobe or IVopiti»— wards promoting happiness, hy eas* 
Instances larilitating Practice. Of ing and bettering the general con- 
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commoda hominum innuant aut designant. Etenim 
ipsum posse et ipsum scire^ naturam humanam amplifi- 
cant, non beant. Itaque decerpenda sunt ex universi- 
tate rerum ea quse ad usus vitae maxime faciunt. Ye- 
rum de iis erit magis proprius dicendi locus, cum de* 
ductiones ad prcutim tractabimus. Quinetiam in ipso 
opere interpretationis circa singula subjecta, locum sem- 
per charttB humantBj sive chartce optativae assignamus. 
Etenim et quserere et optare non inepte, pars scientiae 
est. 

L. 

Inter prtsrogativas instantiarum ponemus loco vice- 
simo sexto instantias polychrestas ^. Ese sunt, quffi per- 
tinent ad varia, et saepius occurrunt ; ideoque operse et 
novis probationibus baud parum parcunt. Atque de 
instrumentis ipsis atque ingeniationibus^ proprius erit 
dicendi locus, cum dediictiones ad proMm et experi- 
mentandi modes tractabimus. Quin etiam quae adhuc 
cognita sunt, et in usum venerunt, in historiis particu- 
laribus singularum artium describentur. In prsesenti 
autem subjungemus qusedam catholica circa ea pro 
exemplis tantum polychresti. 

Operatur igitur bomo super corpora naturalia (prse- 
ter ipsam admotionem et amotionem corporum simpli- 
cem) septem prsecipue modis : nempe, vel per exclu- 

dition of life. The masdm at the \vxpri(rra\, things generally usefiil, 

end of the Aphorism^ qnsrere et and applicable to a great variety 

optare, &c/' ia but another form of investigationa, by shortening and 

the famous " Prudens qusestio est fedlitating the process. Thb Class 

dimidium sdentiae.'' Not undis- can only be partially inyestigated 

cenung collection, but wise selec- here : for it includes in ftct almost 

iion, is the great principle. In a every thing connected with Physical 

ponderous way the whole of the discovery. 

Prerogatives'' are supposed to lead ^ Ingeniationes. This word is not 

towards this end. Latin. Ingeniatos is. 

7 "Instantiae polychrestas," jro- 
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sionem eonim quae impediunt et disturbant: vel per 
compressiones, extensiones, agitationes^ et hujusmodi : 
Tel per calorem et frigus : vel per moram in loco eon- 
yenienti : vel per frsenum et regimen motus : vel per 
consensus speciales: vel per altemationem tempesti* 
Yam et debitam : atque seriem et successionem horum 
omnium, aut saltem nonnullorum ex illis. 

(1.) Ad primum igitur quod attiuet; aer communis^ 
qui undique prsesto est et se ingerit^ atque radii coele- 
stium, multum turbant. Quae itaque ad illorum exclu- 
sionem £Etciunt» merito haberi possint pro polychrestis. 
Hue igitur pertinent materies et crassities vasorum, in 
quibus corpora ad operationem prseparata reponuntur. 
Similiter modi accurati obturationis vasorum, per con- 
solidationem, et lutum sapienticB^^ ut loquuntur che* 
mici. Etiam clausura per liquores in extimis utilissima 
res est: ut cum infundunt oleum super vinum aut 
succos herbarum ; quod expandendo se in summitate * 
instar 6perculi, optime ea conservat illsesa ab aere. 
J>feque pulveres res malae sunt; qui licet contineant 
aerem permistum, tamen vim aeris coacervati et cir- 
eumfusi arcent^®; ut fit in conservatione uvarum et 
fructuum intra arenam, et farinam. Etiam cera» mel, 
pix, et hujusmodi tenacia, recte obducuntur ad clausu- 
ram perfectiorem, et ad summovendum aerem et coele* 
43tia. Etiam nos experimentum quandoque fecimus, 
ponendo vas, necnon aliqua alia corpora, intra argen- 
tum vivum, quod omnium longe densissimum est ex 
iis quae circumfundi possunt. Quinetaam specus et 
cavemse subterranese magni usus sunt ad prohibendum 
insolationem et aerem istum apertum prsedatorium ; 

* lAOfm MapienHm^ a eompodtion hermetically, 
used to seal the oiifieeB of vesaeb 1^ Cf. rapr, 11.48. (note 3.) 
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qualibus utuntur Grermani septentrionales pro grana- 
riis. Nec non repositio corporam in fundo aquaram 
ad hoc spectat: ut memini me quippiam audisse de 
ntribus Yini demissis in profundam puteum, ad infrigi- 
dationem scilicet ; sed casu et per neglectum ac obli- 
vionem ibidem remanentibns per multos annos, et de- 
inde extractis ; undo vinum factum est non solum non 
yapidum, aut emortuum, sed multo magis nobile ad 
gustum ; per commixtionem partium suarum (ut yide- 
tur) magis exquisitam. Quod si postulet res, ut cor- 
pora demittantur ad fundum aquarum, veluti intra 
fluvios aut mare, neque tamen aquas tangant, nec in 
vasibus obturatis concludantur, sed aere tantum circun- 
dentur; bonus est usus vasis illius, quod adhibitum est 
nonuunquam ad operandum subter aquis super navigia 
demersa, ut urinatores diutius manere possint sub 
aquis, et per yices ad tempus respirare. lUud hujus- 
modi erat. Conficiebatur dolium ex metallo conca- 
vum, quod demittebatur aequabiliter ad superficiem 
aqu8e» atque sic deportabat totum aerem, qui contine- 
batur in dolio, secum in fundum maris. Stabat autem 
super pedes tres, (instar tripodis) qui longitudinis erant 
aliquanto minoris statura hominis ; ita ut urinator pos- 
set, cum anhelitus deficeret, immittere caput in cavum 
dolii, et respirare, et deinde opus continuare. Atque 
audivimus, inventam esse jam machinam aliquam navi- 
culffi aut scaphae, quae homines subter aquis vehere pos- 
sit ad spatia nonnulla^^. Verum sub tali vase, quale 
mode diximus; corpora qunvis facile suspend! possint ; 
cujus causa hoc experimentum adduximus. 

Est et alius usus diligentis et perfects clausune cor- 

11 These under- water boats ap- going under water, and brooking of 
pear again in the New Atlantis, seas." 
"We have ships and boats for 
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porum : nempe* non solnxn ut prohibeatur aditus aeris 
per exterins, (de quo jam dictum est) yerum etiam nt ^ 
cohibeatur exitus spiritus corporis^ super quod fit ope-* 
ratio per interius. Necesse est enim ut operanti circa 
corpora naturalia constet de summis suis : viz. quod 
nihil expirarit aut effluxerit. Fiunt enim profundse 
alterationes in corporibus, quando, natura prohibente 
annihilationem, ars prohibeat etiam deperditionem aut 
evolationem alicujus partis. Atque hac de re invaluit 
opinio fiUsa ; (quae si vera esset» de ista conservatione 
summse cert® absque diminutione esset fere despe- 
randum) yiz. spiritus corporum, et aSrem majori gra- 
du caloris attenuatum, nuUis vasorum claustris posse 
contineri, quin per poros vasorum subtiliores evolent. 
Atque in banc opinionem adducti sunt homines per 
vulgata ilia experimenta, poculi inversi super aquam 
cum candela aut charta inflammata, ex quo fit ut 
aqua sursum attrahatur; atque similiter ventosarum» 
quad super flammam calefactse trahunt cames. Existi- 
mant enim, in utroque experimento a^rem attenuatum 
emitti, et inde quantum ipsius minui ; ideoque aquam 
aut cames per newum succedere^. Quod ialsissimum 
est. Aer enim non quanta diminuitnr, sed spatio con- 
trahitur; neque incipit motus iste successionis aqu», 
antequam fiat extinctio flammse, aut refrigeratio aeris : 
adeo ut medici, quo fortius attrahant ventos», ponant 
spongias firigidas aqua madefectas seper ventosas. Ita- 
que non est cur homines multum sibi metuant de facili 
exitu aeris, aut spirituum. Licet enim verum sit, etiam 
solidissima corpora habere sues poros^ tamen tdgre 

IS Bacon's account is enroneona. be so closed, as the air cools it will 

Air when healed expands, and so contract, and the preesnre of the 

some of it escapes : ihm if the ori* external atmosphere drives the wa- 

fice of the Vessel be placed on Wa- ter or flesh upwards into the vea- 

ter or Flesh, and the entrance of air sel. 
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patitur aSr aut spiritus comminationem sui ad tantam 
subtilitatem ; quemadmodum et aqua exire recusal per 
rimam minusculam. 

(2.) De secundo vero modo ex septem prsedictis illud 
inprimis notandum est, yalere certe compressiones et 
hujusmodi violentias ad motum localem, atque alia id 
genus, potentissime; ut in machinis et missiiibus: etiam 
ad destructionem corporis organici, atque earum virtu- 
tum, quad consistunt plane in motu. Omnis enim vita^ 
immo etiam omnis flamma et ignitio, destruitur per 
compressiones; ut et omnis machina corrumpitur et 
confunditur per easdem. Etiam ad destructionem vir- 
tutum, quse consistunt in posituris, et dissimilaritate 
partium paulo crassiore ; ut in coloribus (neque enim 
idem color floris integri et contusi, neque suocini in- 
tegri et pulverizati). Etiam in saporibus (neque enim 
idem sapor pjri immaturi, et ejusdem compressi ao 
subacti ; nam manifesto dulcedinem majorem concipit). 
Verum ad transformationes et alteratioues nobiliores 
corporum similarium non muitum valent istse violen- 
tise ; quia corpora per eas non acquirunt consistentiam 
aliquam novam constantem et quiescentem, sed transi- 
toriam et nitentem semper ad restitutionem et libera- 
tionem sui. Attamen non abs re foret, hujus rei facere 
experimenta aliqua diligentiora ; ad hoc scilicet, utrum 
condensatio corporis bene similaris, (qualia sunt aer, 
aqua, oleum, et hujusmodi) aut rarefactio, similiter per 
yiolentiam indita, possint fieri constantes et fixse, et 
quasi mutat® in naturam. Id quod prime experiendum 
per moram simplicem ; deinde per auxilia et consensus. 
Atque illud nobis in promptu fiiisset^ (si modo in men- 
tem venisset) cum aquam (de qua alibi ^) per malleati- 
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one8 et pressoria condeDsavimus, antequam eramperet. 
Debueramus enim sphseram complanatam per aliquot 
dies sibi pennisisse, et turn demum aquam extraxisse ; 
at fieret experimentum, utrum statim impletura fiusset 
talem dimensionem, qualem habebat ante condensatio- 
nem. Quod si non fecisset aut station, aut certe paulo 
post ; constans yidelicet facta videri potaisset ista con- 
densatio: sin minus, apparaisset, factam fuisse resti- 
tutionem, et compressionem fuisse transitoriam. Etiam 
simile quiddam faciendum erat circa extensionem aeris 
in ovis vitreis. Etenim debuerat fieri, post exsuctionem 
fortem, subita et firma obturatio; deinde debuerant 
ova ilia manere ita obturata per nonnullos dies; et tum 
demum experiendum fuisset, utrum aperto foramine at- 
tnu^tus fuisset aer cum sibilo, aut etiam attracta fuisset 
tanta quantitas aquae post immersionem, quanta fuisset 
ab initio, si nulla adhibita fuisset mora. Probabile 
enim aut saltem dignum probatione est, hsec fieri potu- 
isse et posse; propterea quod in corporibus paulo magis 
dissimilaribus similia efficiat mora temporis. Etenim 
baculum per compressionem curvatum post aliquod 
tempus non resilit: neque id imputandum est alicui 
deperditioni ex quanto ligni per moram; nam idem fiet 
in lamina ferri, (si augeatur mora) qutd non est expira- 
bills. Quod si non succedat experimentum per moram 
simplicem ; tamen non deserendum est negotium, sed 
auxilia alia adhibenda. Non enim parum lucri fit, si 
per yiolentias indi possint corporibus naturae fixae et 
oonstantes. Hac enim ratione aer possit verti in aquam 
per condensationes^^ ; et complura alia id genus. Do- 

14 " M. Biot fint proved Uub sup- preesion only." Account of the 

potition to be weU-founded, and Nov. Org* part a. p. 31. (Libnry 

tuoceeded in forming Water from of Useful Knowledge.) Cf. Her- 

Hjrdrogen and Oxygen by com- schel's Discoorse, § 358. 
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minus enim est homo motuum violentorum, magis 
quam cseteromm. 

(3.) At tertios ex septem modis refertar ad magnum 
illud organum tam naturae quam artis, quoad operaiH 
dum; videlicet calidum et frigidum. Atque in hao 
parte claudicat plane potentia humana, tanquam ex 
uno pede. Habemus enim calorem ignis^ qui caloribus 
solis (prout ad nos deferuntur) et caloribus animalium, 
quasi infinitis partibus^ potentior est et intensior. At 
deest frigus, nisi quale per tempestates hyemAles, aut 
per cavernas, aut per circumdationes nivis et gkdei, 
haberi potest : quod in comparatione lequari potest 
cum calore fortasse solis meridiano, in regione aliqua 
ex torridis, aucto insuper per reverberationes montium 
et parietum : nam hujusmodi, utique tam calores quam 
frigora, ab animalibus ad tempus exiguum tolerari poa- 
sunt. Nihili autem sunt fere prse calore fomacis arden- 
tis» aut alicujus frigoris quod huic gradui respondeat^. 
Itaque omnia hie apud nos vergunt ad rarefiBUstionem, 
et desiccationem, et consumptionem : nihil fere ad con- 
densationem, et intenerationem, nisi per misturas et 
modes quasi spurios. Quare instantiae frigoris omni 
diligentia sunt conquirendse : quales videntur inveniri 
in expositione corporum super turres quando gelat 
acriter : in cavemis subterraneis : circumdationibus ni* 
vis et glaciei, in locis profundioribus, et ad hoc exca« 
vatis : demissione corporum in puteos : sepulturis cor- 
porum in argento vivo et metallis : immersione corpo- 
rum in aquis, quae vertunt ligna in lapides : defossione 
corporum in terra ; (qualis fertnr apud Chinenses esse 
confectio porcellanae^^ ubi massae ad hoc factae dicuntur 

1* See sapr. II. 30. (note 36.) the prepared earths were buried for 
w Porcelain. The word itself a long time, as it is derived proba* 
bears testimony to the belief that biy from a qaasi-Latin word pro- 
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manere intra terrain per quadraginta ant quinquaginta 
annos, et transmitti ad hsBredea, tanquam minersB quae* 
dam artificiales) et hajusmodi. Quinetiain quse inter- 
Yeniunt in natura condensationes, factae per frigora, 
similiter snnt inyestigandse ; ut cansis eorum cognitis, 
transferri possint in artes. Quales cemuntur in exsu- 
datioue marmoris et lapidum: in rorationibus super 
yitra per interius fenestrarum sub auroram, post gelu' 
noctis: in originibus et coUectionibus Yaporom in aquas 
sub terra» unde sspe scaturiunt fontes: et quaecunque 
sunt hujus generis. 

Jnveniuntur autem, prseter ilia quae sunt frigida ad 
tactum, quaedam alia potestate frigida, quae etiam con- 
densant; veruntamen operari videntur super corpora 
animaltum tantum, et vix ultra. Hujus generis se 
ostendunt multa in medicinis et emplastris. Alia au- 
tern condensant cames et partes tangibiles; qualia 
sunt medicamenta astringentia, atque etiam inspissan- 
tia : alia condensant spiritus, id quod maxime cemitur 
in soporiferis. Duplex autem est modus condensationis 
spiritnum per medicamenta soporifera, sive provocantia 
Bomnum: alter per sedationem motus; alter per fiigam 
spiritnum. Etenim viola, rosa sicca» lactuca, et hujus- 
modi benedicta sive benigna, per vapores sues amicos 
et moderate refrigerantes, invitant spiritus ut se uniant, 
et ipsomm acrem et inquietum motum compescunt. 
Etiam aqua rosacea, apposita ad nares in deliquiis ani- 
mae, spiritus resolutos et nimium relaxatos se recipere 
facit, et tanquam alit. At opiata, et eorum aflbiia, 
spiritus plane fugant, ex qualitate sua maligna et ini- 
mica. Itaque si applicentur parti exteriori, statim 
aufugiuiit spiritus ab ilia parte, nec amplius libenter 

cettmim, ourth kept in eeJZr. The of eutb. See Richardson's Diet 
Chinese do not so bury their masses verbo. 
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inflaunt : sin sumantur interius» vapores eorum» ascen- 
deotes ad caput, spiiitus in ventiiculis cerebri conten- 
tos undequaque fugant : cumque se retrahant spiritus» 
neque in aliam partem efiugere possint^ per consequens 
coeunty et condensantur ; et quandoque plane exstin- 
guuntur et suffocantur^^. Licet rursus eadem opiata 
moderate sumpta, per accidens sectmdarium, (videlicet 
condensationem illam quae a coitione succedit) confer- 
tent spiritus, eosque reddant magis robustos, et retan- 
dant eorum inutiles et incensivos motus: ex quo ad 
curas morborum et vitae prolongationem baud parum 
conferant. 

Etiam praeparationes corporum ad excipiendum fii- 
gus non sunt omittendse; veluti quod aqua parum 
tepida facilius conglacietur, quam omnino frigida, et 
hujusmodi. 

Prseterea, quia natura frigus tam parce suppeditat, 
iaciendum est quemadmbdum pharmacopolae solent ; 
qui, quando simplex aliquod haberi non possit, capiunt 
succedaneum ejus, et quid pro quOj ut Tocant: yeluti 
lignum aloes pro xylobalsamo, cassiam pro cinnamomo. 
Simili mode diligenter circumspiciendum est, si qu8& 
sint succedanea frigoris ; videlicet, quibus modis fieri 
possint condensationes in corporibus alitor quam per 
frigus, quod illas efficit, ut opus suum proprium. Illie 
autem condensationes videntur intra quatemum nume- 
rum (quantum adhuc liquet) coutineri. Quarum prima 
videtur fieri per contrusionem simplicem: quae parum 
potest ad densitatem constantem, (resiliunt enim cor- 
pora) sed nihilominus forte res auxiliaris esse queat. 

^7 This description of the eflfocts ceki" of which Baoon speaks with 

of Opiates is extremely quaint and such contempt. For his yiews on 

arbitrary ; one might almost fency " Spirit/' see supra, II. 37. 40, and 

it one of the delirationes Para- L 50. (note 64.) 
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Secunda fit per contractionem partium crassiomm in 
corpore aliquo post eTolationem aut exitum partium 
tenuiomm, nt fit in indarationibus per ignem, et repe- 
titis exstinctionibus metallorum, et similibns. Tertia 
fit per coitionem partium homogenearam, quae sunt 
maxime solidse in corpore aliquo, atque antea fuerant 
distractsB, et cum minus solidis commistse: veluti in 
restitutione mercurii sublimati, qui in pulvere longe 
majus occupat spatium, quam mercurius simplex; et 
similiter in omni repurgatione metallorum a scoriis 
suis. Quarta fit per consensus, admoTendo quae ex vi 
corporum occulta condensant: qui consensus adhuc 
raro se ostendunt: quod mirum minime est, quoniam 
antequam inventio succedat formarum et schematise 
morum, de inquisitione consensuum non multum spe- 
randum est. Certe quoad corpora animalium, dubium 
non est, quin sint complures medicine, tam interius 
quam exterius sumptse, quae condensant, tanquam per 
oonsensum, ut paulo ante diximus. Sed in inanimatis 
rara est hujusmodi operatic. Percrebuit sane, tam 
scriptis quam fama, narratio de arbore in una ex in- 
sulis sive Terceris^® sive Canariis, (neque enim bene 
memini,) quae perpetuo stillat ; adeo ut inhabitantibus 
nonnuUam conmioditatem aquae prsebeat Paracelsus 
autem ait, herbam vocatam rorem solis^^ meridie et 
fervente sole rore impleri, cum alias herbae undique 
sint siccae. At nos utramque narrationem fiibulosam 
esse existimamus. Omnino autem illae instantiae no- 
bilissimi forent usus, et introspectione dignissimae, si 
essent vene. Etiam rores illos mellitos, et instar man- 
nae, qui super foliis quercus inveniuntur mense Maio, 
non existimamus fieri et densari a consensu aliquo, sive 



18 The Tercery Idands^now caUed the Asores. 
w Bob foiir— " Sundew." 
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a proprietate folii quercus^ ; sad cum super aliis foliis 
pariter cadant, oontiueri scilicet et durare in foliia 
quercus, quia sunt bene unita, nec spongiosa, ut plu- 
rima ex aliis. 

Galorem vero quod attinet ; copia et potestas nimi- 
rum homini abunde adest ; observatio autem et inqui* 
sitio deficit in nonnuUis, iisque maxime necessariis; 
utcunque spagirici^^ se Tenditent. Etenim caloris in* 
tensioris opificia ezquiruntur et conspiciuntur ; remis- 
sions vero, quoe maxime in vias naturse incidnnt, nan 
tentantur, adeoque latent. Itaque videmus per vulca- 
nos istoSy qui in pretio sunt, spiritus corponim magno- 
pere exaltari, ut in aquis fortibus, et nonnullis aliis 
oleis chemicis, partes tangibiles indurari, et, emisso 
Tolatili, aliquando figi; partes homogeneas separori; 
etiam corpora heterogenea grosso modo incorporari et 
commisceri ; maxime autem compages corporum com- 
positomm et subtiliores schematismos destrui et con- 
fundi. Debuerant autem opificia caloris lenioris tentaii 
et exquiri; undo subtiliores misturse et schematismi 
ordinati g^gni possint et educi» ad exemplum nature, 
et imitationem opemm solis ; quemadmodum in apho- 
rismo de instantiis fcederis^ qusedam adumbravimus. 
Opificia enim naturae transiguntur per longe minores 
portiones, et posituras magis exquisitas et varias, quam 
opificia ignis, prout nunc adhibetur. Tum yero Tidea- 
tur bomo revera auctus potestate, si per calores et 
potentias artificiales opera naturae posrint specie repr»- 
sentari, virtute perfici, copia variari: quibus addere 
oportet accelerationem temporis. Nam mbigo ferri 

^ The Honeydew is found on in particular who employed them- 

limee and other trees, as weU as on selves on metals, and the discovery 

Oaks. of the Philosopher's stone. 

3t Spagiriei. Those Alchemists ^3 Supra, II. 35. 
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loDgo tempore procedit^ at versio in crocum martis^ 
subito : et similiter de erugine et cerussa^. Crystal- 
lum longo tempore cooficitur, yitrum subito conflatur. 
Lapides longo tempore concrescunt, lateres subito co- 
quuntur, &c. Interim (quod nunc agitur) onmes di- 
versitates caloris cum affectibus suis respectiye diligen- 
ter et industrie undique sunt colligendse et exquirendse: 
ccelestium, per radios sues directos, reflexes^ refractos, 
et unites in speculis comburentibus : fulguris, flammffi^ 
ignis carbonum; ignis ex diversis materiis; ignis aperti, 
conclusi, angustati, et inundantis, denique per diversas 
fiibricas fomacium qualificati ; ignis flatu exciti» quieti 
et non exciti ; ignis ad m%jorem aut minorem distan- 
tiam remoti ; ignis per varia media permeantis ; calo- 
rum humidorum, ut balnei Marise^, fimi, caloris ani- 
malium per exterius, caloris animalium per interius, 
fceni conclud ; calorum aridorum, cineris, calcis, arenas 
tepidae; denique calorum cujusvis generis cum gradi- 
bus eorum. 

Praecipue vero tentanda est inquisitio et inventio 
efl^tuum et opificiorum caloris accedentis et recedentis 
graduatim, et ordinatim, et periodice, et per debita 
spatia, et moras. Ista enim inaequalitas ordinata revera 
filia coeli est, et generationis mater : neque a calore aut 
Yehementi, aut praecipiti, aut subsultorio, aliquid magni 
expectandum est. Etenim et in Y^etabilibus hoc mani- 
festissimum est. Atque etiam in uteris animalium 
magna est caloris iuaequalitas^ ex motu, somno» alimen* 
tationibus et passionibus foemellarum quae uterum ge- 

3S Croeui Marti$, or Colcothar, 35 Bahei Maria. In digtOlatioD, 

the substance which remains after when the distilling vessel is placed 

the calcination of Vitriol. in a pot filled with water^ instead of 

^ Cenma. Whitelead, made hj sand, the operation is said to be 

exposing common lead to the va- performed in a water-bath, or Ba^- 



poor of warm vinegar. 
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stant. Denique in ipsis matiicibus terrse, iis nimiram, 
in quibus metalla et fossilia efformantur, locum habet 
et viget ista insequalitas. Quo magis notanda est in- 
scitia aliquorum alchemistaram ex reformatis* qui per 
calores seqnabiles lampadum, et bujusmodi, perpetuo 
uno tenore ardentium, se Toti compotes fore existima^ 
runt. Atque de opificiis et effectibus caloris base dicta 
sint* Neque vero tempestivum est ilia penitos scm- 
tari, antequam rerum formse et corporum schematismi 
ulterius investigati fuerint, et in lucem prodierint Turn 
enim quserenda et adoperanda et aptanda sunt instm- 
menta, quando de exemplaribus constiterit. 

(4.) Quartus modus operandi est per moram, quie 
certe et promus et condus natursB est, et qusedam dis- 
pensatrix. Moram appellamus, cum corpus aliquod 
sibi permittitur ad tempus notabile, munitum interim 
et defensum ab aliqua vi externa. Tum enim motus 
intestini se produnt et perficiunt, cum motus extranei 
et adventitii cessant. Opera autem aetatis sunt longe 
subtiliora quam ignis. Neque enim possit fieri talis 
clarificatio vini per ignem, qualis fit per moram; neque 
etiam incinerationes per ignem tarn sunt exquisite 
quam resolutiones et consumptiones per ssecula. In- 
corporationes etiam et mistiones subits^ et prsecipitatse 
per ignem longe inferiores sunt illis, quae fiunt per 
moram. At dissimilares et Tarn schematismi, quos 
corpora per moras tentant, (quales sunt putredines) per 
ignem aut calorem vebementiorem destruuntur. Dlud 
interim non abs re fuerit notare; motus corporum 
penitus conclusorum habere nonnihil ex violento. In- 
carceratio enim ilia impedit motus spontaneos corporis. 
Itaque mora in vase aperto plus iacit ad separationes ; 
in vase penitus clause ad commistiones ; in vase non- 
nihil clause, Bed subintrante aere, ad putrefactiones. 
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Utcunqae de opificiis et effectibus mora undique sunt 
diligenter conquirendae instantise. 

(5.) At regimen motus (quod est quintus ex modis 
operandi) non pamm valet. Regimen autem motus 
Yocamus, cum corpus aliud occurrens, corporis alterius 
motum spontaneum impedit, repellit, admittit, dirigit. 
Hoc vero plerunque in figuris et situ vasorum consistit. 
Etenim conus erectus juvat ad condensationem vapo- 
rum in alembicis ; at conus inversus juvat ad defBeca- 
tionem sacchari in vasis resupinatis. Aliquando autem 
sinuatio requiritur, et angustatio, et dilatatio per vices, 
et hujusmodi. Etiam omnis percolatio hue spectat; 
scilicet cum corpus occurrens uni parti corporis alte- 
rius viam aperit, alteri obstruit. Neque semper per- 
colatio aut aliud regimen motus fit per extra; sed 
etiam per corpus in corpore : ut cum lapilli immittun- 
tur in aquas ad coUigendam limositatem ipsarum ; 
syrupi clarificantur cum albuminibus ovorum, ut cras- 
siores partes adhserescant, et postea separari possint. 
Etiam huic regimini motus satis leviter et inscite attri- 
buit Telesius^ figuras animalium, ob rivulos scilicet 
et loculos matricis. Debuerat autem notare similem 
efformationem in testis ovorum, ubi non sunt rugae aut 
insequalitas. At verum est regimen motus efformationes 
perficere in modulis et proplasticis. 

(6.) Operationes vero per consensus aut fugas (qui 
sextus modus est) latent ssepenumero in profundo. 
Istae enim (quas vocant) proprietates occultae, et speci- 
ficae, et sympathiae et antipathiae, sunt magna ex parte 
comiptelae philosophiae^. Neque de consensibus re- 

^ Tekno. Cf. supr. 1. 116. he speaks of the "erode Spirit in 

^ How far was Bacon himself Nitre,'* and its action : or in some of 
free from these inflaences ? as when his kinds of Motus in Aph. 48 ? 
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rum iuveniendip multum sperandum est ante inven- 
tionem formarum et schematismorum giinplioiiiin. Coa- 
sensus enim nil aliud est quam Bjmmetria fonnaram et 
schematismorum ad invicem. 

(a.) Atqui majores et magte catholici rerum consen- 
sus non prorsus obscuri sunt. Itaque ab iis ordiendum. 
Eorum prima et summa diversitas ea est ; ut qusedam 
corpora copia et raritate materiae admodum discrepent, 
schematismis consentiant ; alia contra, copia et r&ritate 
materise consentiant, schematismis discrepent. Nam 
non male notatum est a chemicis in principiorum sno- 
rum triade ^9 sulphur et mercurium quasi per universi- 
tatem rerum permeare. (Nam de sale inepta ratio est, 
sed introducta, ut possit comprehendere corpora terrea, 
sicca, et fixa.) At certe in illis duobus videtur consen- 
sus quidam nature ex maxime catholicis conspici. £t- 
enim consentiunt sulphur; oleum, et exhalatio pinguis; 
flamma; et fortasse corpus stellse. Ex altera parte 
consentiunt mercurius; aqua, et vapores aquei; aer; 
et fortasse eether purus et interstellaris. Attamen isti 
quatemiones gemini ^, sive magnse rerum tribus, (utra- 
que intra ordines sues) copia materiae atque densitate 
immensum diiferunt, sed schematismo valde conve- 
niunt : ut in plurimis se produnt. At contra metalla 
di versa copia et densitate multum conveniunt, (prseser- 
sertim respectu vegetabilium, &c.) sed schematismo 

38 The triad of the Chemists ; spending relative quantities of Hy- 

viz. Sulphury Mercury, and Salt; drogen and Oxygen, which when 

which diey believed were to be mixed together continue in a gas* 

found universally in Nature. The eous state, unless they be set fire to. 
fiEu:t that things the same in quan- 39 " Quatemiones gemini," vis. 
tity and proportion of their com- (I.) (i) Sulphur, with (a) Oil* (3) 

pounds (Mer in Structure is well Flame, (4) The Stars, 
known in chemistry, as may be seen (II.) (i) Mercury, with (a) Water, 

by the example of water and corre- (3) Air, (4) ^ther. 
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multiforiam differunt; et similiter vegetabilia et ani- 
malia diversa schematiamis quasi infinitis \ariantar; 
sed intra copiam materise, sive densitatem paucorum 
graduum, oontinentur. 

(jS.) Sequitur consensus maxime post priorem catho- 
licus, videlicet corporum principalium et fomitum suo- 
rum ; videlicet menstruorum, et alimentorum. Itaque 
exquirendum, sub quibus climatibus, et in qua tellure» 
et ad quam profunditatem metalla singula generentur; 
et similiter de gemmis, sive ex rupibus, sive inter mi- 
neras natis: in qua gleba temd, arbores singnlse, et 
fruticeSy et herbae potissimum proveniant, et tanquam 
gaudeant : et insimul quae impinguationes, sive per 
stercorationes cujuscunque generis, sive per cretam, 
arenam maris» cineres, &c. maxime juvent; et quae 
sint ex his pro varietate glebarum magis aptae et auxi- 
liares. Etiam insitio et inoculatio arborum et planta* 
mm, earumque ratio; quae scilicet plantae super quas 
felicius inserantur, &c. multum pendet de consensu. 
In qua parte non injucundum foret experimentum, 
quod noviter audivimus esse tentatum, de insitione ar- 
borum sylvestrium, (quae hucusque in arboribus horten- 
sibus fieri consuevit) undo folia et glandes majorem in 
modum amplificantur, et arbores fiunt magis umbrosae. 
Similiter alimenta animalium respective notanda sunt 
in genere et cum negativis. Neque enim camivora sus- 
tinent herbis nutriri ; unde etiam ordo Folietanomm^ 
(licet voluntas bumana plus possit quam animantium 
caeterorum super corpus suum) post experientiam fac- 
tam, (ut aiunt) tanquam ab humana natura non tolera- 
bilis, fere evanuit. Etiam materiae diversae putrefactio- 
num, unde animalcula generantur, notandae sunt. 

M FbUetam, the Vegetarians of the Pythagorean doctrine. (Cf. Ju- 
the middle agee. They carried out venaL Sat. iiL 214.) 
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(7.) Atque consensus corporam principalium erga 
subordinata sua (tales enim ii possint censeri quos no- 
tavimus) satis in aperto sunt. Quibus addi possunt 
sensuum consensus erga objecta sua. Qui consensus 
cum manifestissimi sint; bene notati, et acriter ezcussi, 
etiam aliis consensibus^ qui latent, magnam pisebere 
possint lucem. 

(S.) At interiores corporum consensus et fugse, sive 
amicitise et lites, (tsedet enim nos fere yocabulorum 
sympathise et antipathise, propter superstitiones et ina- 
nia) aut fetlso adscripts^, aut fetbulis conspersee, aut per 
neglectum, rarse admodum sunt. Etenim si quis as- 
serat, inter vineam et brassicam^^ esse dissidium, quia 
juxta sata minus Isete proveniunt; prsesto ratio est, 
quod utraque planta succulenta sit et deprsedatrix, 
undo altera alteram defraudat. Si quis asserat, esse 
consensum et amicitiam inter segetes et cyaneum^, 
aut papaver sjlvestre, quia herbse ilia; fere non pro- 
veniunt nisi in arvis cultis: debuit is potius asserere, 
dissidium esse inter ea, quia papaver et cyaneus emit- 
tuntur et creantur ex tali succo terrse, qualem segetes 
reliquerint et repudiaverint ; adeo ut satio segetum 
terram praeparet ad eorum proventum. Atque hujus- 
modi ialsarum adscriptionum magnus est numerus. 
Quoad fabulas vero, illse omnino sunt exterminandse. 
Restat tenuis certe copia eorum consensuum, qui certo 
probati sunt experimento ; quales sunt magnetis et 
fern, atque auri et argenti vivi, et similium. At in 

31 Brastica, Cauliflower^ Kpd^^, this ; for they held thai by eating 

pd^opoy. " Vitis a caulibus brassi- Brassica they avoided the ejects <^ 

dsque, si propter sati sint, ut a pes- drink. See Atheneus Deipn. I. p. 

tiferis et nocentibus refugere dicun- 34 C — F. 

tur." Cic. de Nat. Deor. II. 47.— w Cyaneus, the Cornflower. The 

This antagonism the Ancients proper word is Cyanus, kvow. 
thought went even flEather than 
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experimentis chemicis circa metalla inveniuntur et alii 
nonnulli observatione digni. Maxima vero frequentia 
eorum (ut in tanta paucitate) invenitur in medicinis 
nonnullis, quse ex proprietatibus suis occultis (quas vo- 
cant) et specificis respiciunt aut membra, aut humores, 
aut morbos, aut quandoque naturas individuas. Neque 
omittendi sunt consensus inter motus et affectus lunse^, 
et pa98iones corporum inferiorum, prout ex experimen- 
tis agriculture, nauticse, et medicinse, aut alias cum de- 
lectu severe et sincere coUigi et recipi possint. Verum 
instantise universse consensuum secretiorum quo magis 
sunt infrequenteSy eo majore cum diligentia sunt inqui- 
rendse, per traditiones, et narrationes fidas et probas ; 
modo hoc fiat absque ulla levitate, aut credulitate, sed 
fide anxia et quasi dubitabunda^. 

(e.) Restat consensus corporum modo operandi, tan- 
quam inartificialis, sed usu polychrestus : qui nuUo modo 
omittendus est, sed sedula observatione investigandus. Is 
est coitio sive unio corporum proclivis, aut difficilis, per 
compositionem siveappositionemsimplicem. Etenim cor- 
pora nonnulla facile et libenter commiscentur et incorpo- 
rantur : alia autem segre et perverse. Veluti pulveres 
melius incorporantur cum aquis ; calces et cineres cum 
oleis; et sic de similibus. Neque tantum sunt colli- 
gendffi instantiffi prapensionisy aut aversionis corporum 
erga misturam, sed etiam coUocationis partium, et dis- 

The Moon's cooaensus/' (i) of which belief the term ** Lunacy" 

on Agriculture— in so far as she is a relic. 

is thought to bring seasonable wea- ^ This is exactly the phrase to 

ther at her fiill— as in the case of explain Bacon*s own mental state 

the Hanrest-moon especially. during investigation, fides anxia 

(a) In Navigation— by her influ- et dubitabunda;" for Doubt is es- 

ence on the Sm, i. e. in the Tides. sential to the beginning of a healthy 

(3) In Medicine — by her sup- philosophy, 
posed power in certain complaints. 
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tributionis^ et digestionis, postquam commista sint; de- 
nique et pradominantiae post misturam transactam. 

(7.) Superest ultimo loco ex modis septem operandi 
Septimus et postremus ; operatio scilicet per alteniatio- 
nem^, et vicissitudines priorum sex : de quo antequam 
in singulos illos paulo altius fuerit inquisitum, tempes- 
tivum non foret exempla proponere. Series autem sive 
catena hujusmodi altemationis, prout ad singula effecta 
accommodari possit^ res est et cognitu maxime difficilis» 
et ad opera maxime valida. Summa autem detinet et 
occupat homines impatientia hujusmodi tarn inquisitio- 
nis quam praxeos; cum tamen sit instar iili labyrinthi^, 
quoad opera majora. Atque hsec sufficiant ad exem- 
plum polychresti. 

LI. 

Inter prcBTogativas instantiarum ponemus loco vice- 
simo septimo atque ultimo instantias magicas^. Hoc 
nomine illas appellamus, in quibus materia, aut effi- 
ciens, tenuis aut parva est, pro magnitudine operis et 
effectus qui sequitur ; adeo ut etiamsi fuerint vulgares, 
tamen sint instar miraculi, alise prime intuitu, alise 
etiam attentius contemplanti. Has vero natura ex sese 
subministrat parce ; quid vero factura sit sinu excusso, 
et post inventionem formarum, et processuum, et sche- 
matismorum^ futuris temporibus apparebit. At ista 



^ per altemationem/' i. e. by 
bringing these six different methods 
to bear in judicious order on each 
sal^ty and so shifting that order 
as to gather different results — as, 
e. g. using Heat before or after 
pressure, &c. 

M FUwn Labyrinthi was the title 
of one of Bacon's lesser works. 



^ Twenty-seventh and last come 
Magical Instances. Those cases in 
which great and wonderful eflfocta 
are produced by small and appa- 
rently inadequate causes. This dlaaa 
he seems to think the progress of 
science will reveal in greater abnn« 
dance. 
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effecta magica ^quantum adhuo conjicimus) fiunt tribus 
modis: aut per multiplicationem sui; ut in igne, et 
Tenenis, quie vocant specifica ; necnon in motibus, qui 
transeunt et fortificantur de rota in rotam ^ : aut per 
excitationem sive invitationem in altero; ut in mag- 
nete, qui excit acus innumeras, virtute nullatenus de- 
perdita aut diminuta ; aut in fermento, et hujusmodi : 
aut per anteversionem motus ut dictum est de pulvere 
pyrio, et bombardis, et cuniculis : quorum priores duo 
modi indagationem consensuute requirunt; tertius, men- 
8ur» motuum. Utrum vero sit aliquis modus mutandi 
corpora per minima^ (ut vocant) et transponendi sub- 
tiliores materise schematismos (id quod ad omnimodas 
corporum transformationes pertinet ; ut ars brevi tem- 
pore illud ikcere possit, quod natura per multas amba- 
ges molitur) de eo nulla hactenus nobis constant indi- 
cia. Quemadmodum autem in solidis et veris aspirar 
mus ad ultima et summa ; ita vana et tumida perpetuo 
odimus, et quantum in nobis est profligamus. 

LII. 

Atque de dignitatibus sive prcBrogatims instantiarum 
haec dicta sint. Illud vero monendum, nos in hoc 
nostro (yrgano tractare logicam, non philosophiam^. 
Sed cum logica nostra doceat inteilectum, et erudiat 
ad hoc, ut non tenuibus mentis quasi ciaviculis rerum 
abstracta captet et prenset, (ut logica vulgaris) sed natu- 
ram revera persecet; et corporum virtutes et actus, 
eorumque leges in materia determinatas inveniat ; ita 

^This is only true in a Benae, infinitesimal Spaces." Probably 

This " fortificatio motus/' by mill- here it means the latter, 

tiplication of wheels, takes place at ^ Thus we see that throughout 

the expense of speed. Bacon is mindful that the work of 

as By "Per minima'' may be his Oi^^anon is not Philosophical 

meant, either ''by means of the but Instrumental. See Appendix D. 
smallest Instruments/' or ''through 



Digitized by 



836 



NOVUM ORGANUM. 



ut non solum ex natura mentis, sed ex natura rerom 
qaoque hsec scientia ema>iet : mirum non est, si ubique 
naturalibus contemplationibus et experimentis, ad ex- 
empla artis nostra, conspersa fuerit et iilustrata. Smit 
autem (ut ex iis, quad dicta sunt, patet) prtBrogativce in^ 
stantiarum numeroviginti septem. Nominibus: instantuB 
solitaritB: instantue migrantes: instantia ostensiva: in- 
staniuB dandestimse: instantue constitutitkB : instantue 
conformes : instantue monodiae: instanticB demantes : 
instanti<B limitanecB : instantue potestatis : instanH^e 
comitatus et hostUes: instantue subfunctivie : instantue 
fiederis : instantue crucis : instantite divortii : instantue 
jantjue: instantue citantes: instantice vue: instantue 
supplementi: instantice persecantes: instantice mrgm: 
instantite currictdi : doses natune : instantue luct<e : inr 
stantite innuentes : instantue pdjfchresUe : instantice 
magiae. Usus autem haram instantiarum^ in quo in- 
stantias vulgares excellunt, versatur in genere aut circa 
partem informativam, aut circa operativam, aut circa 
utramque. Atque quoad informativam, juvant ills aut 
sensum, aut intellectum ; sensum, ut quinque instantue 
lampadis : intellectum, aut accelerando exclusiyam 
formae, ut solitarue ; aut angustando et propius indi- 
cando aflSrmativam formce, ut migrantes^ ostensivce^ co- 
mitatus^ cum stibfunctivis : aut erigendo intellectum, et 
ducendo ad genera et naturas communes: idque aut 
immediate, ut clandestince^ monodicce^ foederis : aut 
gradu proximo, ut consiitutiva : aut gradu infimo, ut 
conformes : aut rectificando intellectum a consuetis, ut 
demantes : aut ducendo ad formam magnam, sive fabri- 
cam universi, ut limitanecs : aut cavendo de formis et 
causis fitlsis, ut crucis et divortii. Quod vero ad opera- 
tivam attinet ; illse practicam aut designant, aut men- 
surant, aut sublevant. Designant aut ostendendo a 
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quibus incipiendum, ne actum agamus; ut inslmduB 
potestatis : aut ad quid adspirandum, si detur iacultas, 
ut innuerUes. Mensurant quatuor illse mathefnalic€B : 



RuTBUs ex istis insUmtiis viginti septem, nonnullaram 
(ut superius diximus de aliquibus) facienda est coHectio 
jam ab initio, nee expectanda particularis ioquisitio natu- 
rarum. Cujus generis mntinstantiat conformes, monodic<B^ 
devianteSy limitane€B, potestatis Jantus^ innuenteSypolychre- 
st€B, fnaffic€B. Hse enim aut auxiliantur et medentur in- 
tellectui et sensui ; aut instraunt praxiu in genere« Be- 
liquse turn demum conquirendss sunt, cum conficiemus 
tabulas comparentia ad opus interpretis circa aliquam 
naturam particularem. Sunt enim instantia prtsroga- 
tivis istis insignitae et donatae, animae instar inter vul- 
gares instantias comparentiae : et, ut ab initio diximus, 
paucae illarum suot vice multarum. Quocirca cum 
tabulas conficimus, illae omni studio sunt investigandae, 
et in tabulas referenda^. Erit etiam earum mentio ne- 
cessaria in iis quae sequuntur. Praeponendus itaque erat 
earum tractatus. 

Nunc vero ad adminicula et rectificaUones inductionis^ 
et deinceps ad concreta^ et latentes processus^ et IcUentes 
schemaUsmos^ et reliqua, quae aphorismo SI. ordine pro- 
posuimus, pergendum ; ut tandem (tanquam curatores 
probi et fideles) tradamus hominibus fortunas suas, 
emancipate intellectu, et facto tanquam majore ; unde 
necesse est sequi emendationem status hominis, et am- 
pliationem potestatis ejus super naturam. Homo enim 
per lapsum et de statu innocentiae decidit, et de regno 
in creaturas. Utraque autem res etiam in bac vita 
nonnulla ex parte reparari potest; prior per religio- 
nem et fidem, posterior per artes et scientias. Neque 
enim per maledictionem facta est creatura prorsus et 
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ad extremum rebellis : sed in virtute illius diplomatis. 
In svdore vtdtus comedes panem tuuniy per labores va- 
rios, (non per disputationes certe, aut per otiosas cere- 
monias magicas) tandem et aliqua ex parte ad panem 
liomini prsebendum, id est, ad usus vitee humanse, sub- 
igitur*^. 

41 It is worth noticing once more of Knowledge. This condiiaion to 
how Bacon separates and distin- his great work is not the language 
guishes the offices of Religion and of an Athdst or of a Materialist. 
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ON THE WORD AXIOM.' 



Axiom, i^b^fui, {i$t6<», i£ios, iyi^ in the sense of weighing) 
is strictly that of which one is weighed (or counted) worthy ^ an 
honour or dignity. Thence it passes on to the sense of that 
which is thought worthy orfitya decision. And from one of 
these senses it arriyes at the Logical use — of a proposition fit 
to be taken as a basis of demonstroMon, In this sense we 
find the term used by Aristotle in his Logical treatises. It is 
with him the title of the Major Premises of Demonstrative 
Syllogisms. He means by it those universal statements which are 
in necessary matter, and which no one would think of doubting. 
In this sense the schoolmen have also used the Term, render- 
ing it into Maxima {Sententiarum) (whence our term "a 
Maxim") or, somewhat absurdly, into Dignitas. (Sanderson's 
Logic, III. xii.) From this sense to that in which the Mathe- 
maticians use it there is but a short step ; and with them it 
means always a self-evident Proposition. 

In modern times we find the Term used in two senses, which 
correspond nearly with the Logical and Mathematical usages 
just given. The one sense is almost equivalent to that of 
" Principle" (nearly the 'Apx^ of Aristotle). " Principle" is 
rightly used of " all assumptions (founded either on fact or 
Hypothesis) on which as a datum a train of reasoning pro- 
ceeds." (Sir W. Hamilton.) Thus it would, in its full extent, 
include Axioms in their more limited sense : embracing (e. g.) 
the Physical "principle" of the Continuity of the Laws of 
Nature ; the belief in our own Identity, &c. ; and such ge- 
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neral statements of special Phenomena as the angle of Ltd- 
dence of Light is equal to the angle of Reflection'' — an optical 

Principle" on which much depends. The Definitions of Creo- 
metry may be termed its " Principles." If then we take Axiom 
in this sense, we have the authority of Bacon and of Sir Isaac 
Newton on our side ; against us we shall find Dugald Stewart's 
Philos. of the Human Mind, part II. chap. i. § i , 2. also' Locke, 
Essay on the Human Understanding, bk. IV. chap. vii. (where 
he calls Axioms Maxims), and Mill's Logic, part III. chap, 
xxiv. § 7. These all nearly agree in holding that Axioms are 
only those direct and perfectly simple Inductive Truths which, 
when once stated, are felt (by the structure of the mind com- 
bined with experience, as some say; by the nihil contrarium," 
as others hold) to be self-evident. 

Into the question of their proof depending partiy on the con- 
stitution of the Human mind, or of their entire derivation from 
the outer world (the point at issue between Mill and WheweU), 
I need not enter. And as this note is intended to explain 
Bacon's use of this term, we may now pajss on to find instances 
in which he takes " Axioma" as equivalent to " Principle as 
any thing above particulars, even in the lowest degree — any 
general statement, even of the lowest amount of generality. 
The chief place for the use of the Term in the Novum Orga- 
non is 1. 103 — 105, where Bacon treats of the discovwy of 
Axioms by means of the new method of Induction. There we 
find him speaking of " Axiomata minora" or "infima," which do 
not differ very much from bare experience. There is in them 
a little more consciousness of a law or general statement than 
there would be about bare experience, whose conclusions 
would be exactly the same, probably, but not got at so defi- 
nitely. Then there are " Axiomata media" — ^holding an inter- 
mediate rank in generality between the above-mentioned low- 
est Axioms, the immediate results of bare experience, and the 
highest Axioms, or most general principles in any Art or 
Science the " generalissima" of Bacon. And these last, too, 
must be distinguished from the abstract and conceptional 
Axioms of the then prevailing systems of Sciences. And these 
"generalissima" will include these Axioms noticed in the " De 
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Augmentia Scientianun'' — " 



Axioms or profitable observations 



as fidl not within the compass of any of the special parts of 
Philosophy or Sciences, but are more common and of a higher 
stage." These Axioms he there collects together, and regards 
as a basis for a Prima Philosophia." But for all the concerns 
of human life, the intermediate Axioms are looked on by him 
as the valuable ones. We might illustrate from Optics, taking 
such propositions as *^ the diffunon of light from a luminous 
body takes place equally in every direction" — or " rays of light 
are capable of both Reflection and Refraction." These would 
be the lowest class of Axioms. When, by consideration of ca^es, 
we had concluded that these Laws are true, then such '"Axioms" 
as the following might be started as a lower class of " Media" — 
that the diffusion of Ught follows a fixed law." Then that 
that law is, that the Intensity of light varies inversely as the 
surface illuminated"— or that the surface illuminated varies as 
the distance from the luminous body. Or, to take the other 
low Axiom, we might pass on to shew, by Induction, that "'the 
angle of Incidences the angle of Reflection" — or, that Refrac- 
tion takes place at a fixed angle differing according to the sub- 
stance through which the ray passes ;" and so on. 

In all these it is quite clear that Bacon means by Axiom no- 
thing more than any general principle of the lowest degree of 
generality. And in this he is followed by Sir Isaac Newton, 
who gives the tide of Axiom to all '" general experimental 
Truths" — to the " Laws of Motion," which are purely induc- 
tive, and not at all " self-evident" truths — to the principles of 
Optics, &c. 

Whereas, let it be remembered, modern writers strictly 
limit the Term to all " Laws of Resemblance" true of all phe- 
nomena alike ; independent of Causation ; and so differing 
from such a principle as that given above, that the angle of 
Incidences: the angle of Ueflection," inasmuch as this latter is 
only true of certain special phenomena. 

How the Induction, which ascends by platforms of "Axioms," 
stories one over another in regular order, can be the same 
with that specimen of " the discovery of Form" given in Bk.II. 
lo — ending in the " Vindemiatio Prima," or how far poste- 
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rity htf ratified the great philosopher's Scala InteUectnB," 
it is not for me to say. Some few Sdenoes would seem to ad- 
mit of sudi an arrangement; bat this wotild not seem to 
be so much for disco?erj, as for after->uBe. Bat, generally 
speaking, genias still has play, and Sciences and Arts grow by 
&r different methods than tlus formal system : and had Bacon 
fived to see (e. g.) the path of Chemistry and its methods of 
discovery, he would have repeated the noble words which con- 
clude the First Book of the Novum Organon, nos, qui men- 
tem respicimus, non tantum in &cultate propria, sed quatenna 
copulatur cum rebus, Artem inveniendi cum inventis adoU- 
scere posse statuere debemus." 

It is just worth noticing that in one place in the Nor. Org. 
(II. 27 ad fin.) Bacon, in speaking of the Mathematical Axiom, 
" things which are equal to the same thing are equal to one 
another,'' calls it a Postulate, so marking off most definitely 
his usage of the term Axiom from the Mathematical usage. 



APPENDIX B. 

ON THE ANCIENT SYSTEM OF LOGIC. 

As Indaction is expressly treated by Aristotle and the older 
Logicians as a variation of the Syllogistic Method, the whole 
discussion of the Ancient Logic may at first be conveniently 
narrowed to a consideration of that process; especially as I 
shall have occainon to refer to Ancient Induction as com- 
pared with Modem, in Appendix D. It is not necessary to 
say much as to that view of the Syllogistic Process, popular 
once, but now abandoned, which regarded it as a Method for 
the systematic discovery of Truth. This brandishing of Syl- 
logisms," as Locke terms it, this exorcism of Nature by means 
of formulas, has passed away ; and the defenders of Syllogism 
now stay themselves upon the position that Logic, though it 
gives us no new Truths, still helps and directs us while we are 
engaged upon the consideration of things." This is the old 
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difltmction, in fact, ''ars instrumentalis dirigens mentem in 
oognitione, (not in coffnitionem) rerum." Before considering 
this position, it will be as well to state, that whatever view we 
may take of Syllogism, as a Method, or even as an Instrument, 
we do not for one moment doubt its usefulness as a means of 
education ; for it sharpens and clears the Intellect, and gives to 
young men greater power of attention, and of analysis of the 
thoughts of others ; and so is most fitly retained in a system 
of education, which regards not the amount of information to 
be acquired, so much as the mental power to be brought into 
play or improved. 

Is then the Syllogism a sufficient Instrument for the guid- 
ance of the Human Mind in the discovery of Truth? This is 
the question which Bacon asked, and answered in the negative. 
In other words, can man by application of Syllogism to his 
otherwise unaided reason and senses arrive unerringly, or even 
proximately, at the truth ? Does the Method reject error, and 
strengthen truth? is it a self-regulating machine in any de- 
gree ? For unless it be all this, it must be regarded as insuffi- 
cient for the purposes we have in view. It is, indeed, a clear 
analysis of certain Laws of Thought," of certain functions of 
the mind of Man, and no one ought to wish to take from Ari- 
stotle the credit due to him for his acuteness in detecting the 
processes of reasoning ; although opinions may differ as to his 
manner of treating his subject, his obscure method of illustra- 
tion, and his division of the application of Syllogism to *' De- 
monstrative^' and " Contingent" (or " Topical") Matter. 

The Syllogistic process is based upon one Axiom only, and 
that Axiom upon the relations between Whole and Part. (For 
we pass by all distinctions between Predication of Inhesion or 
of Extension; and regard the matter, as it should be taken, 
absolutely.) Whatever can be predicated of a Whole can be 
predicated of aQ parts included under that Whole ; whatever 
cannot be predicated of the Whole cannot be predicated of the 
parts." Let us allow this to be as simple as it looks ; let us 
allow too that it wiU be directly acknowledged as a prime law, 
holding in Logic as in everything else. What then remains 
for us to do ? to apply the rule to things. We may indeed 
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cling to technical language, and arrive at certain symbolical 
results; just as in Algebra, having got one expresfflon of 
Equality, we go on till we obtain another. But when this is 
reached we are no nearer our end, unless we go on to fit things 
to our symbols. The Dictum de Omni et Nullo is perfectly 
futile, unless that Omne and Nullum give place to actual 
things. And the application of the syllogistic process will be 
the taking things, (be they genera, species, individuals, concep- 
tions, what they may,) and trying to discover fresh relations 
between them by means of that process. Logic then does not 
provide us with our knowledge of these things ; nor does it 
connect them together ; it only affirms that when connected 
together in certain ways certain results must follow, certain 
connections be discovered. It does not profess to touch upon 
the most important branch of human knowledge, the gathering 
of conceptions from things; it does not profess to connect 
those conceptions, (or to provide us with principles,) it does not 
even give us a means of testing the truth of our judgments. 
It demands two already formed judgments, and from them it 
deduces a third ; one which is already involved in the fore- 
going two ; and which contains nothing really new. 

But Physics demand more than this, lliey require a Me- 
thod which shall take charge of particulars, and watch over 
the growth and clearness of our conceptions; they must be 
tended regularly and from the beginning : this the Aristotelian 
Logic was utterly unable to do ; and consequently no truth was 
ever obtained through its instrumentality. Useful it is for 
arrangement; and as a secondary method in the growth of 
sciences ; but placed where it is placed by Aristotle, it must 
fail. Had it failed and been thrown aside, or applied, as De- 
duction is now being appUed in modern sciences, no evil would 
have resulted ; but it obtained such holds on men's minds that 
a great reformer, sterui and without respect for age and name, 
was needed, before its empire could be brought to an end. 
Such a reformer, in an age when thought was just freeing 
itself from the trammels of centuries, was Bacon. We must 
pardon his excessive anger against Aristotle^ and his unfair- 
ness towards him, when we remember what interests were at 
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stake, and in what a thraldom the old Logic held all the realm 
of knowledge. See D. Stewart's Phil, of the Human Mind, 
part II. chap. iii. Locke's Essay on the Hmnan Understanding, 
Bk. iv. chap. 17 ; Mill's Logic; Hallam's Lit. of Europe, part 
III. chap. iii. § 77 (note). 



APPENDIX C. 

BACON NOT AN UNBELIEVER. 

Bacon's belief in Revelation has been denied by two parties. 
(1.) By the supporters of blind belief, the antagonists to a pure 
rational faith, who dislike or dread any appeal to God's world, 
of whom Le Maistre is the leader ; he having written an £x- 
amen" of Bacon's works, and having condemned him as a 
blasphemer and an Atheist, (and with him doubtless all the 
followers of Physical studies — 

— " omneB uno ordiDe babetis Achivos 
Idque audire sat est.") 

(2.) By those modem thinkers who are termed Positivists, and 
who, with Auguste Comte at their head, have elaborated a 
material system of the Universe, whose tendency, if not its 
definite language, is toward absolute Atheism. These men 
have boldly claimed Bacon as their friend and ally. Not that 
they would aflSrm, perhaps, that he was consciously an Atheist, 
or that the trammels of position or education had fallen off 
from him : but that his mind wafl essentially materialist ; that 
he was prepared with a physical system of Ethics, and with a 
Godless system of Physics; and that had he lived in later 
days, he would have thrown off the mantle of religion as 
readily as he abandoned the awkward subtilties of scholastic 
language. 

It is sad to see blind Superstition leading blind Infidelity till 
both ffdl into the ditch. Superstition denounces Bacon as her 
natural enemy ; and as she considers herself alone the favoured 
of Ood, denounces him b& Qod's enemy as well : Atheism re- 
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joioes over him, and claims him as a friend and a brother. 
The former may be sad, the latter is fearful. The form«" is 
easily confuted by an appeal to fSeu^ and to Bacon's own 
earnest and wise language : the latter, as we have seen, tries 
to hinder us from using Bacon as a witness against it ; or, as 
we would rather say, as a witness for himself. 

Every fair mind must allow that the burden of proof rests 
with the Positivists. Bacon's language must be proved to be 
the same with theirs ; for the position he held, and the times 
he lived in, allow of no a priori presumption that his views co- 
incided with theirs. It is true that the materialist theory of 
the Universe was in existence : modern forms of error are 
usually modifications of ancient forms ; and our modem Mate- 
rialists are the Atomists of the Ancients, with the modifications 
introduced by the modem Inductive System of investigation : 
but in Bacon's days it was not an acknowledged view, and un- 
less he can be shewn to have held language such as declares 
his mind to have been materialist, the Positivists have no right 
whatever to claim him as theirs. To most persons those few 
passages from his writings which I shall presently refer to will 
be, I think, quite conclusive against this ; for they shew a 
warm as well as an exact Faith : but it will be as well to in- 
vestigate briefly the grounds on which he has been claimed as 
a Materialist. 

First, then, his statements as to an Inductive method for the 
discovery of facts in man's Moral Nature are alleged, as 
shewing that he took a materialist view of the functions of the 
moral Ufe of man, as though he held that feelings are nervous 
sensations, &c. Then he speaks most favourably of Democri- 
tus, and shews great partiality towards the Atheistic Philo- 
sophy of the Ancients. Then he speaks of a " commune vin- 
culum animi et corporis," as though mind and body were alike 
in kind, alike material. He also regards Final Causes with 
littie favour. 

Does this not seem a narrow foundation for such a structure, 
even granting the monstrous position that we may allow that 
Bacon's language one way is honest, and the other way not? 

An Inductive treatment of moral phenomena in no way 
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obligee a materialist view of morals : unless indeed one so ex- 
pand the term Matter as to break down all distinctions of fact : 
for the man who tells me that digestion and thought are alike 
in kind ; the former a process of the stomach, the latter of the 
brain; tells me what he cannot prove, and what I am not 
bound to accept. Wherever we discern a fact we may register 
it and think upon it : and there are facts of intellectual or 
moral appreciation as well as of physical sensation. And he 
who says that because these are all fsuctB, they are all material, 
either defines his terms badly, or assumes what he has no right 
to assume, and dictates in the presumption of ignorance. 

With r^ard to Bacon's admiration for Democritus and the 
Atheist Philosophy of the Ancients : we must remember what 
that Philosophy stood over against ; and we shall immediately 
discern that Bacon's liking for it arose, not fi*om its Atheism, 
but from its inductive and searching character. And more. 
Bacon is himself careful to distinguish between Nature (i. e. 
external Nature) and the thinking powers of man. (See Nov. 
Org. II. 2. Licet in NcOura nihil vere existat praater corpora 
individua — ^in doctrims tamen," &c.) So that we are bound to 
beUeve that his respect for Democritus was limited by the 
bounds of external Nature. 

Lastly, as respects his views on Final Causes; he particu- 
larly refers, in his judgment on them, to the discovery of 
Phyedcal truths ; and not at all to moral subjects, as may be 
seen by reference to his remarks on Causes in the Advance- 
ment of Learning. He foresaw the very use of his objection to 
them, that has been made, and guards against it. Ineffectually, 
it appears. For men who are interested in making out bis 
character as an unbeliever, do not fSeurly put side by side his 
different statements on the same subject; but prefer to use 
such only as seem to make for their views. But if any one will 
honestiy let Bacon here, as elsewhere, speak for himself, he will 
acquit him of any desire to injure the trutiis of Christianity, by 
his disregard of I>lnal Causes. This point I have also treated 
of at some length in the notes upon tiie text, II. 2, to which I 
refer my reader. 

I gladly turn from this unsatisfactory method of dealing with 
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Bacon's opinions to the simpler and pleasanter task of answer- 
ing those whose superstitious reverence has been hurt at the 
boldness of this great Prophet of Nature. Let them hear what 
he says himself of his Faith ; and they will not see much to 
find fault with. And I am sure there will be none, unless per- 
haps it be a few dreamers eager to win the support to their 
fancies they would gain from such a name as that of Bacon — 
who will refuse to accept the evidence from his own mouth, 
which I am glad to be able to lay before them. 

The passages to which I refer are not many ; but they are 
weighty. They are Nov. Org. I. 89 ; the first part of the Adv. 
of Learning, under the title of Divine Proofs the essays on 
Atheism and Superstition ; and lastly, a passage which I will 
transcribe at length, as the Preface to the great Instauration, 
from which it is taken, is not likely to be in every one's 
hands. 

The first two passages (which are very mmilar), viz. that 
from the Nov. Org. and that from the Adv. of Learning, draw 
the distinction between the Revelation of God's Will, i. e. Holy 
Writ ; and the Revelation of His Power, i. e. Nature— and Bacon 
is most careful to declare that natural Philosophy merito re- 
ligioni donatur tanquam fidissima ancilla so setting Religion 
in the higher place. The connection between the two, and the 
fact that as the " Book of Nature" is God's work, it must have 
tendencies and objects that are good, are fully worked out in 
Bp. Butler's writings. He seems to have caught much of that 
spirit which Bacon's works honestly studied will infuse. The 
chief object of the observations on Religion in connection with 
Physics in the Nov. Org. is negative; i. e. to do away with 
fears, lest the two should prove opponents; an object about 
which, if he really had a materialist end in view, he would 
scarcely have troubled himself. 

If we look at the essays on Atheism and Superstition, we 
shall find in the former a rebuke to those who are desirous of 
reducing the human mind to a materialist standard, and that too 
couched in no doubtful language. In the latter we see Bacon's 
objection to that ill-grounded faith, which is but a form of un- 
belief, and which is represented by such writers as Le Maistrc. 
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He seems in those essays to be defending the truth between 
the two antagonist extremes which he foresaw. 

And, lastly, I will quote at length (and with it conclude this 
Appendix) the famous prayer from the Preface to the Instau- 
ration. The clearness of its language, its gravity and beauty, 
and the striking manner in which he prays against the snares 
to which the Physical student is liable, render it a singularly 
interesting composition, one too which might well be com- 
mended to the notice of all those whose days are spent in the 
discovery and arrangement of the truths of Nature. 

" Quamobrem, quum hsdc arbitrii nostri non sint, in principio 
Operis, ad Deum Patrem, Deum Verbum, Deum Spiritum 
preces fimdimus humillimas et ardentissimas, ut hnmani generis 
aemmnarum memores, et peregrinationis istius yit», in qua dies 
paucos et males terimus, novis suis Eleemosynis per manus 
nostras familiam humanam dotare dignentur. Atque illud in- 
super supplices rogamus, ne humana Divinis officiant ; neve ex 
reseratione viarum sensus, et accensione majore luminis natu- 
ralis, aUquid incredulitatis et noctis animis nostris erga Divina 
mysteria oboriatur : sed potius, ut ab intellectu pure et phan- 
tafliis et vanitate repurgato et Divinis Oraculis nihilominus 
subdito et prorsus dedititio, fidei dentur, quao fidei sunt. 
Postremo, ut, scientisB veneno a Serpente infuso, quo animus 
humanus tumet et inflatur, deposito, nec altum sapiamus, nec 
ultra sobrium, sed veritatem in caritate colamus." 



APPENDIX D. 

ON INDUCTION— ANCIENT AND MODERN. 

Thh differences between Induction, as it was regarded by 
Aristotle, and as it is now applied, are usually stated as follows. 
The Ancient was formal and syllogistic: the Modem is not 
formal ; and is material, though it has Method, to a certain 
extent. The Ancient professSlfl ,to seek the knowledge of 
Causes ; and practically was satisfied with very abstract gene- 
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ralizations : the Modern makes no such professions, bat ap- 
peals to the facts of Nature as they are. Finally, (and this 
will be seen to be the most important difference,) the Ancient 
was quite content with ObservcUiofiy and seemed to haye little 
or no notion of €iq>erimeatal inquiry : the Modem uses Expe- 
riment continually to carry on and enlarge the result reached 
by Observation. To these heads we may subjoin Bacon's state- 
ments ; which might be classed under them, but which, for dis- 
tinctness' sake, had better be kept separate : — Ancient In- 
duction proceeded by simple enumeration" of all known 
cases : Modem is content with a selection of Instances : the 
Ancient leapt immediately from the lowest particulars to the 
highest principles: the Modern ascends " gradatim," per sca- 
1am ascensoriam," through intermediate Axioms to the highest 
tmth. 

Before discussing these points more at length, it will be well 
to state the distinction, obrious enough in itself, yet often over- 
looked, between a process of the mind, and the Analysis of 
that process. Aristotle, with the precision of his Logical 
power, has regarded the latter, both in his treatises on Dia- 
lectics and Rhetoric, and in his statements on Induction : and 
he it is who has given rise to the remark that " Ancient Lo^c 
is an analysis of our powers and processes of thought, while 
the Modern Lo^c is an application of those powers to things." 
This will at once lead us to the consideration of the first of the 
points of difference. The Ancient Induction was formal 
i. e. Aristotle analyses the process, and lays it down, that it is 
syllogistic in form. Let us turn to his statements on the sub- 
ject. They are to be found in two places especially, viz. To- 
pica I. X. 2. 'Eirayoiy^ Vk fj ivb t&v KoBiKoxTra ivX ri. koMKov 
iif^obor otov^ €l l<m Kvfifpviirris 6 iirwriiievos Kpintrros, Koi ^pt- 
<tXos' Kol SKm i(niv 6 hrurrifiepos vcpl (Kaarov ipurros. And 
here, if one can judge from the illustration, Aristotle scarcely 
dissevers Induction from Analogy. The other passage, (and 
from its position in the Prior Analytics, which are a formal 
treatise, we shall look for accuracy of statement,) is in the 
Anal. Pr. II. xxv. a. 'Ewayo))^ fjiv ovi/ i<m, icaX 6 i( ivay^yiis 
^XAoyicfAd;, rb bia tov iripov Aicpov Oirtpov tunpov pA^r^ ovK" 
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koYUraaOai. 4. Ac? vo€iv r6 T t6 i( im&mmv KoSi- 

rotcvTos tryXkoyiafMbs r^s vpArris koI ifiiaov vporAfftm. 6. ^Q,v 
Ijiv yip iari fUaoPj bih rod yAtrcv 6 froKKioyuriu6r ^ hi fixj i<r^^, 
hi ivaymyfjs. 7. Kai rp&irop rtph iirr(ic€iTai tf ivay»y)i otfX- 
Xoyurfi^' 6 itiv yhp btii rov ijJaov t6 ticpop r^p rpA'y btliofvaiv' 17 
M bih rov rpirov rh lUpop fUaif, 

I have transcribed the passage at length ; for it includes all 
the important points of Ancient Induction. ^First, we have 
the statement of the Syllogism i( iiray<»yiisy where Aristotle 
seems to draw a distinction between the process of gaming 
knowledge and the formal arrangement of that knowledge. 
Then he goes on to do away with such distinction by adding 
ofrw yhp mwipjfOa rhs tiraymyis : and he lays it down that 
Induction is proving the connection between " Middle" and 
" Major" by means of the " Minor i. e. if an ordinary Syllo- 
gism runs thus, 

AUBis A, 
AllCisB; 
All C is A : 

then Induction will run thus — 

AUG is A, 
AllCisB; 
All B is A. 

Now any person ordinarily acquainted with Logical forms will 
see immediately that this is Logically incorrect ; that, in fact, 
it inToWes an " Illicit process of the Minor." Therefore it is 
that Aristotle adds Aci H vocuf t6 T t6 i( hvivrmv frvyK^lit/tvoPy 
in other words, the principle of Simple Enumeration (17 yap 
tnay^yil bA vivTw) is introduced, and the whole validity of 
the process is based upon the assumption of the convertibility 
of the Minor," or, in English, upon the assumption that it is 
possible to exhaust and catalogue all cases on any subject : the 
rp(roir, or Minor in the Deductive Syllogism, (which is used as 
the Middle Term in the Inductive,) is really this enumeration 
of all possible cases. To explain ; let us take Aristotle's own 
illustration. 

A a 
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Deductiyely, 

^ • 1 are I 4 

All creatures without gall J longlived. 

C I f B 



The horse, &c. a creature without gall. 

^ 1 is I ^ 

The horse, &c. J \ longlived. 

This Inductively will be 

^ 1 are r ^ 

The horse, ass, mule, man, &c. J \ longlived 

The horse, ass^ule. man, &c. } { ^ Lr^T 



B 1 r A 

All the animals without gall J \ longlived. 
And in another place Aristotle confirms this principle of simple 
enumeration by saying, Sri vav otrm ^ firiHv iXXm — ^i. e. " cui 
nihil occurrit in contrarium." Anal. Post. II. vii. i. 

This is the Ancient Induction: a Syllogism in the Third 
Figure with a necessary condition attached, which, strictly 
speaking, takes it out of the domain of Logic altogether. 

This is very different from the Scholastic Induction which 
Aldrich, or that which Abp. Whately have tried to explain. 
Aldrich's Induction is " Syllogismus cujus Minor reticetor^ — 
a sort of Enthymeme : and the Minor is the assumption by the 
mind that the cases before us may stand for all cases. He 
thus throws Induction into Barbara and reduces it to precise 
Logical language. I presume that the meaning of his method 
of analysis is simply this — ^that having gathered certain in- 
stances, we observe that a certain quality is attached to each 
of them — " Hie et iste et ille magnes trahit ferrum" — and then 
we assume that till the contrary is proved in any instance, this 
quality may be believed to be present in all cases ; i.e. ^'Omnis 
magnes est hie et iste et ille : Ergo ; omnis magnes trahit ferrom." 

This is then, practically, a somewhat altered way of regard- 
ing Ancient Induction : but is still really per ennmerationem 
Bimphcem" of all known cases. 

Abp. Whately holds that Induction is a Syllogism in Bar- 
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bara mih a suppressed Major ; which Major is, " What is true 
of each of these cases is true of all which in itself seems to 
offer no solution : for it Mis under the same head with- Ari- 
stotle's and AldrichX as involying simple enumeration. 

Is then this ** Inductio per simpUcem enumerationem" a 
philosophical absurdity ? By no means. Whether we accept 
Locke's idew that Mathematical Axioms are so established^ or 
not, there are still many things the truth of which has been 
aflbmed solely by continual obserration of unvarying pheno- 
mena. Our knowledge of the fact that two and two make fom% 
or that four and one make five, may or may not be referable 
to this principle ; at any rate, the conclusions reached by the 
unscientific are almost fidl of this kind. It is a lower sort of 
knowledge, but it is knowledge as far as it goes. Thus the 
observation of years will teach a sailor that the tide will ebb 
and flow twice in a given day : this he is sure of without being 
able to give a reason for it ; the scientific man will know the 
fact, and its antecedent ; " viz. the action of the Masses of the 
Moon and Sun upon the surface of our Planet. It fails, however, 
because it is indiscriminating, and ''precario condudit, et periculo 
exponitur ab instantia contradictoria." (Nov. Org. 1. 105.) It is 
indiscriminating ; for it seems to draw no distinction between 
those general propositions, which are merely statements of what 
are called accidents, and those which involve some knowledge of 
the esmUial Nature, or Law of existence of a class. Thus, 
Ancient Induction would treat with equal respect the Uni- 
versals, " All crows are black," and " All particles attract one 
another with a force which varies inversely as the square of 
their distance." It also lacks for discriminative power, in not 
discerning the difference between the most abstract notionalia 
Axiomata," and the intermediate generalizations. All its ge- 
neralizations are, so to speak, supposed to lie in one plane. 
For the precarious position of its conclusions, it is enough to 
remark that the mere collocation of observed facts, and the 
discovery of a formula to express their points of resemblance, 
can never give more than an imperfect certainty. There must 
always be behind it the fear of a contradictory instance. 
What if we discovered a white Crow? For this faUure of 
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Andent Induction, I may refer the reader to Mr. Sfill's hope, 
Bk. III. chap. 3. §. 2, 3. 

What then did Bacon propose as a substitute for this un- 
satisfactory system ? 

He sought for a Method which might enable all men (be 
their natural £Eu;ulties never so different) to attain the know- 
ledge of truths with equal ease and certainty. His Method 
was to unfold the Farm, or real nature (Natura naturans) of 
things to man's gaze ; and enable man to apply his knowledge 
to the production of new fruit of inventions, and almost of 
creations in Art and Science. His Method was then not 
ascending only, but descending also; it had a Deductive as 
well as an Inductive Logic ; it was to dissect Nature, that it 
might the more surely recompose and rearrange her parts. 

There can be nothing more grand than this scheme. It was 
to be a Logic of universal application : Logic itself, or (as I 
suppose he meant) mental phenomena of every kind ; Morals ; 
Politics; all these, as well as Physics, were to display their 
treasuries of Truth before the eyes of him who held the key 
provided by the New Method. Before the eye of the Philo- 
sopher the old limits passed away, and he saw a promised 
land, and the glory of it : the Phantoms of the past he saw 
flying from the light of that day, in whose grey dawn he was 
the brightest star; and no wonder that his imagination saw 
the Forms of truth peopling the awakened world. It is as he 
foresaw, and it is not. Much that he predicted has been 
verified ; but not as he expected. His Method has brought in 
all modem Science ; and yet it is cast aside. 

We do not possess all tiie Method as Bacon meant to unfold 
it ; still we have enough to judge &irly, enough to enable us 
to see his object. For the Novum Organum was intended to 
have been divided into two great parts, (i) The Pars De- 
gtmensy and the statement of the end, and an illustration ; (i. e. 
Nov. Org. 1. 1. — II. 20.) and (2) the nine processes which he 
entitles the " Helps of the Intellect," of which he has only 
completed the first, viz. (II. 2Z — ^52.) the PrerogcOives among 
Instances. 

From the famous Aphorisms, 1. 100 — 106, we draw most of 
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our knowledge of Bacon's system. Thence we learn (i) The 
futility of Ancient Logic, its " mera palpatio/' its groping with- 
out light to guide it ; (a) The necessity of a Literate Expe- 
rience," — or of the systematic committal to paper of all facts 
and results which may come under notice ; (3) The ascent in 
generalization from particulars, through intermediate Axioms, 
to the highest truths, per scalam veram et per gradus con- 
tmuos/' 

(1.) Of the first of these heads, we need only stay to give 
Bacon due praise for the wise boldness with which he attacked 
the Ancient Process. There was clearly nothing to be hoped 
for in Physics (or in any other branch of science) so long as the 
old Scholastic distinctions and cramped views were dominant. 
And we cannot too much admire the brayery which could (ace 
a world in arms; howeyer much we may regret the strange 
jealousy which refused to consider those as friends who were 
doing so much for Experimental Philosophy, and whose minds 
had intuitively grasped the same thoughts, and followed the 
same lines of discovery which he was himself proposing for 
men's consideration and adoption. 

(2.) For the ExperienHa lAterata^ the consequence of the 
spread of learning, and of printing, we may observe that 
Bacon himself gives us an example of it in his Tables on 
Heat, and in his Yindemiatio Prima," IL 11, 12, 13, 18, and 
20. It was the putting results on record, for the good of 
posterity. 

(3.) Now we come to the chief principle of the Method — ^the 
successive steps. 

The question which first meets us here is. How do we obtain 
any of these steps? Is it by the Simple Enumeration con- 
demned above? or by selection of cases affirmatively? or by 
rejection of negatives ? 

As to this. Bacon provides us with no thoroughly definite 
answer. It is hard to see how the first Table (II. 11.) of 
" Instandie convenientes in natura calidi" is other than a sim- 
ple enumeration, so far as it goes. Bacon provides us with 
no real rules for selection; nor does he seem to have been 
struck by the hopelessness of attempting to catalogue so in- 
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finite a variety of particulars. He is more definite on the 
necessity of negatives, of rejection and exclusion of all Natures 
which do not exhibit the required Nature. Passing by these 
questions as very vaguely answered, if answered at all, we 
come to the doctrine of successive steps, the most distinctive 
and satisfactory part of Bacon^s Method. For it was by point- 
ing out the need of discrimination between different orders (to 
speak Mathematically) of Generalization, that Bacon led the 
way to the construction of Modern Sciences. By such succes- 
sive stages Astronomy, Optics, Mechanics, have been built up 
to their present noble beight ; and Dr. Whewell has been at 
the pains (Phil. Ind. Sc. Bk. xi. ch. 6) to construct a pyramid, 
shewing the gradual progress of Astronomy. By this process 
generations have gone on adding to the amount of certain 
knowledge in the world ; and applying the results of Induction 
to the amelioration of man's life. 

It only remains that I should notice Bacon's great worth as 
an Experimentalist. He was not, indeed, the first man who so 

interrogated Nature but he gave to Experiment great 
prominence; and has left us descriptions of many attempts, 
which we may smile at for their rudeness, but which, never- 
theless, were themselves in the right direction, and led men 
onwards. And we must not underrate this excellence, for, as 
I said before, Experiment is really, as much as one thing can 
be, the cause of the marked success and progress of the 
physical sciences in modem times. 

To sum up; Bacon's Induction is good, as it opposes the 
ancient and scholastic systems ; as it introduced regularity of 
registration of results ; as it took wider views of the relation- 
ship between the branches of science; as it discriminated 
between the orders of generalization; as it arranged those 
orders ; as it based itself upon dissection and interrogation of 
Nature by means of Experiment. His Method failed, however, 
in its not acknowledging the need of a Mental Initiative," 
and of that sagacity which distinguishes the able man from 
the weak ; in its cumbrousness of Tables, Prerogatives, Recti- 
fications, &c. which (as Coleridge, Friend II. Essay 8. notices) 
if followed obediently would have " expended the life of an 
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antediluvian patriarch, in merely polling the votes." Lastly ; 
if we take the higher view of the term Form^ his Method has 
failed to bring us nearer to the discovery of it. 

Let me add a few words on Modern Induction ; the subject 
is a long one, but I will try to be brief. Its main object is the 
discovery of Laws of Nature ; and by these Laws, taking the 
term in a wide sense, are meant those general facts which ob- 
servation and experiment teach us to lay down as invariable. 
Thus the Law of Gravity, the Law of Refraction, the Law of 
Polarization, the Law of Actinism, these are all short state- 
ments of uniform facts, some more and some less general in 
their application, but all invariable in their action, so far as we 
know. From this we gather, that Modern Induction does not 
seek for Causes, as the Ancient was said to do, but is content 
to obtain those ^* generalizations from experience" which form 
the groundwork of the Sciences. Of these general expressions 
some are attainable by analysis, as many of those of Chemistry 
are ; others require shrewdness, sagacity, and power of invent- 
ing Hypotheses, which may account for the Phenomena. And 
it is this hitting upon the Law to answer to the isolated facts 
in our possession which distinguishes Modern Induction from 
Ancient ; and it is in this that the genius of modern times 
peculiarly shews itself. Thus Kepler hit at last upon an Hy- 
pothesis which accounted for the Orbit of Mars, and the EUip- 
tical Motion of that Planet having once been ascertained, the 
Law was soon shewn to be applicable to the other planets as 
well. And it was afterwards beautifully connected with the 
Law of Gravity by the demonstrations of Central Forces : a 
fine instance of Bacon's ''quando Physicum terminatur in 
Mathematico." 

From this it will appear that the prominent conception in 
Modem Induction is not that of Method. In fact, it is not at 
all clear that we may use any such phrase as the Method of 
Modern Induction ;" for it is very doubtful whether the prose- 
cution of Modem Science can ever be put under one law or 
set of laws. Each wise student of Nature has sought his in- 
spirations from her, by observing her doings, and by experi- 
ment upon them ; by judicious selection of critical instances ; 
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by quickness in seizing the principle running through similar 
cases ; but I doubt whether any great discoverer has ever done 
what Bacon seems to have thought would be done universally, 
i. e, set before himself a regular process of successive steps, by 
which to compel Nature to answer at his bidding. 

It is perhaps the case that each branch of knowledge has its 
own Method, just as each has its own Instruments. The Astro- 
nomer, whose science obliges him to keep to Observation, ob- 
serves the planets and stars after a fixed rule. If he must 
verify a calculation, he has a Method by which to do it. So 
the Chemist analyses in certain ways ; but I doubt whether 
Faraday has ever said to himself, " Now let me follow the great 
Inductive Method." As the Astronomer has his telescope, and 
his prepared papers, &c., so the Chemist has his crudbles, his 
retorts, his air pump, &c., and their Methods differ just in the 
same way. And the same seems to hold of other sciences; optics, 
geology, mineralogy, and crystallography; so too, in their 
way, it will be found to be the case with the investigation of 
ethical questions, and of social and civil problems. The 
Methods of Chemistry or Anatomy would fail, if applied, for 
example, to the action of the Will, or to the study of Commer- 
cial problems : still these admit of Inductive treatment, within 
due limits^ and are gradually being discussed upon other than 
a priori grounds. 

In a word, Modern Induction is distinguished by its lower 
aim; for it disclaims all presumptuous discussion of Causes; by 
its patience and fidelity of observation of facts ; by its judgment 
in experiments; by its sagacky in choice of cases; by its 
genius in hypothesis ; in other words, by its absence of Method, 
and its constant and humble appeal to Nature herself. 

The reader is referred to Dugald Stewart, PhD. of the Human 
Mind, Part II. chap. iv. sect, i, a; to Dr. Whe well's History 
of the Inductive Sciences, and to his pamphlet on Induction ; 
to MiU's Logic, Bk. III.; to Coleridge's Friend, sect. II. essays 
8, 9 ; and to Sir J. Herschel's Discourse on the Study of Natu- 
ral Philosophy, Part 11. 
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ON FORM. 

The word Farm is unfortunately one of the most ambiguous 
Terms in the English language. For without reckoning its 
applications in ordinary life ; its senses of a form to sit on, i. e. 
a board ; a form in a school, i. e. they who sit on the board ; 
form of a limb, i. e. its shape or figure ; form of words, i. e. 
fixed and unchanging language; form of application (a mo- 
dification of the last); form in casting, i.e. the mould; and 
I dare say there are many others; there are also several 
applications of the Term in philosophical language which ren- 
der it extremely difficult to speak clearly concerning it. One 
source of confiudon we may get rid of directly. Form, physi- 
cally speaking, is the outward, the viable development of any 
substance ; metaphorically speaking, it is just the contrary ; it 
is what one does not see ; it is the cause of the external deve- 
lopment ; it is the thing of which outward figure is the result ; 
perhaps only the sign. This is but a rough distinction, and 
will require further modification. In the language of the 
schools. Form is the Natura naturans, the Nature which pro- 
duces, which causes substances to differ one from another; 
which is the agent by whose means kinds and classes are dis- 
tinguished firom each other : wherefore forms are sometimes 
called ''differentisB ver».^' It was this vague conception of 
the inner Nature which Bacon seized on, and has made so pro- 
minent in the Novum Organoii. Although his language is by 
no means clear, his Form^' of a Nature is something far 
beyond what we now mean by a Law of Nature.**^ It meant 
the hidden life (if one may so speak) of each class ; its " fons 
emanationis,^ from which it flows ; which also always grows 
with the growth ; and decreases with the decrease of the Na- 
ture, whatever that Nature may be. (Nov. Org. II. i, 4, 13, 
15.) At the same time it is not to be forgotten, that Bacon 
also expressly states that he regards Form" as the same thing 
with Law.'^ " Nos autem, quao de formis loquimur, nil aUud 
intelligimus, quam leges iUas et determinationes actus puri,"* 
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&c. (II. 17.) Hence some have been led to affirm that where- 
ever he writes " Form'' we may read ** Law" (in the modem 
acceptation of that term) ; but this is scarce &ir ; as it seems 
clear that by lex actus puri, &c." he really means &r more 
than would be meant now : and this is confirmed by his lan- 
guage respecting Optics in the De Augm. Scient. Bk. iy. where 
he shews that he would never have regarded the Laws of Ind- 
dence and Reflection as ''Leges/' or Forms. By " Law of Na- 
ture we mean summary statements of the observed facts and 
processes of Nature ; but Bacon meant the inner life of things : 
our Laws involve the notion of apercUion, movement, change ; 
his do not ; they are rather the conditions of the existence of 
kinds, and are irrespective of all production or process. So 
that when Bacon writes (II. 17.) Itaque eadem res est forma 
calidi, et lex calidi," or " coire in Jbrmam sive legem," we must 
be cautious lest his language leads us to think that his Farm 
was equivalent to our Law, I am aware that in this I do not 
agree with that great authority Dugald Stewart ; in his Philo- 
sophy of the Human Mind, part II. chap. iv. sect. i. (note), he 
expressly says, that in reading Bacon's philosophical works, 
the word Law may be substituted for Form, wherever it 
may occur." I doubt not the substitution would make good 
sense, would simplify matters, and reUeve Bacon from a charge 
of having clung to an impossible conception of the end of 
Human Knowledge : but I doubt whether it would any longer 
represent Bacon's real meaning. And for this we.may appeal to 
his own words. Quod in Natura naturata lex, in Natura natu- 
rante Idea dicitur," he says in one place ; a phrase which, stripped 
of its scholastic dress, seems to mean that the real cause of any 
class or kind, that which brings it to be what it is, is Idea or 
Form, (in natura naturante,) while Law is the expression of the 
same thing after the process is completed (in natura naturata). 
" Form" or " Idea" looking at any class objectively, " Law" at 
it subjectively : it may be more than this ; but it cannot be less ; 
it is at any rate more than Law in our present acceptation of 
the Term. 

Having then laid it down that Form is not Law in our sense 
of the Term, we may go on to ask, whether it is possible to 
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approximate, according to modem ways of thought, to Bacon's 
conception of Form. 

This may be tried in two ways ; either by looking at the 
distinctions he draws between the different kinds of Form, (II. 
1 7 , 26.) or by regarding the relationship in which, in his Method, 
Form stands to Latent Process and Latent Structure. 

(1.) We find two divisions of Forms. First, in II. 17. we 
have true Forms distinguished firom Copulate, and from Pla- 
tonic; for. Bacon says, " we must take heed lest, in speaking 
of Forms, we should be thought to refer to those which have 
hitherto occupied men's thoughts." 

Cfopulate Forms he defines as " naturarum simplicium con- 
jugia ex cursu communi universi." These seem to be results 
produced by " crossing breeds," by transgressing nature's 
limits ; grafting an apple on a pear stock would perhaps be what 
is meant. These he promises to consider together with Latent 
Process and Structure, The Platonic Forms he also rejects ; 
and this distinction is important. Without entering at all 
into discussion as to what Plato really intended by his tbiai, 
which would be beside our purpose, it is enough to shew what 
conception Bacon had of them. He calls them ideoR abstracts, 
and not limited by matter : i. e. the €tbri xmpurri, as Aristotle 
termed them. (cf. De Augm. Scient. IV. iv.) Bacon's Form, 
then, always resides in the matter of each kind ; and when (as 
in 1. 23.) he speaks of " divin® mentis ideie," he does not mean 
to inyolve any notion of Archetypal Forms emanating from the 
Divine Mind ; but only to affirm that Ood ('' Formatum inditor 
et opifex," II. 15.) is the cause of, and knows the real and 
very nature of things, as they are. It remains, then, that 
Form in Bacon's language means the very and inmost nature 
of things : neither the " Law of Nature" to which things are 
obedient, nor the Archetypal Forms," being the same thing : 
the former is below, the latter beyond Bacon's conception. 

There is still the other division left. This is found II. 26 ; 
where he is describing *' Constitutive or collective Instances." 
For these he apologizes ; they are low, " postulat res et infir- 
mitas humani intellectus, ut formoe particulares .... notentur." 
And he afterwards calls them fomuie minores : and from his 
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illustrations it is clear that he meant by them very nearly 
what we mean by laws ; i. e. " general facts, or laws of some 
degree of generality, which are themselves results of Induc- 
tion." Such would be Kepler's Laws of Motion, the Law of 
double Refraction in Optics, &c. This diyision is more to be 
noticed, as it seems to me to settie in the negative the question 
as to whether by Form in its higher sense. Bacon did or did 
not mean what we mean by Law. Having then thus dis- 
tinctly marked off the " Laws of Nature," (tanquam Formas 
minores,) it only remains for us to see whether by comparing 
Form with Latent Process and Structure^ we can obtain a 
clearer notion of it. 

(2.) By Latent Bacon means such intimate and subtie works 
of nature as escape the ordinary eye ; things which are par- 
tially revealed by microscopes, by electric agencies, &c. These 
he divides into two : process or growth ; as when a plant goes 
on putting forth buds and shoots and leaves continuously, and 
yet so gradually as to escape notice except in longer intervals of 
time. As I have said elsewhere, the Calculus furnishes us with 
expressions for such secret movements of things ; and we have 
now more knowledge of the expression than of the thing itself. 
The other work of nature is termed Structure, and is the inner 
composition or arrangement of Atoms of bodies, as they are 
found in Nature. Such, for example, as the arrangement of 
particles in crystallography ; or of the particles of blood, &c. ; 
the subtie laws of composition which things follow. For these 
the Microscope has proved most useful. 

K neither of these are Form, what then is left for Form ? 
Without answering that there is nothing, (as some would do,) 
it must be confessed that the discovery of Latent Process and 
Structure has practically been successful, while that of Form 
still remains where it was. The problem of life and of very 
being is one which scarcely admits of solution here. There is 
a dark mist drawn across the extreme limits of our knowledge. 
Form is the cause of Process and of Structure. The crystal 
is (e. g.) cubical, because of the structure of its particles ; but 
that structure is not the ultimate fact : there must be a cause 
for it in Nature. The blood is vitalised in a certain way, is 
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purified by Oxygen, &c.; these are facts of process and 
stnicture ; but why should the blood flow at all, and what is 
the principle of Life which causes it ? and why is the blood 
of man clearly (Ustinguishable from the blood of beasts ? The 
answer to these questions would bring us nearer to Baconian 
Form. For though he sometimes leads us to think that his 
Form is only high and successful generalization, (I. 103-105,) 
yet his ambition was something higher than this ; and he 
yearned to learn the secret things of Nature ; to trace the 
very hand of God, who in His mercy has made all things 
good. 



Digitized by 



Digitized by 



Google 



INDEX. 



A. 



Ab&tracta, perniciosa, 137. 
Absamptio hamidi, 399. 
Academia Nova, j2. 63. 
Acatalepsia, 2. 19. 53. 63. 124. 
Acosta de fluza et refloxa maris, 239. 
Actio naturalis, 254, 255. 

AcoB nauticse inventio, 105. 128. verticitas, 246. 
Admiratio, proles raritatis, 224. 
iEgyptii rerura inventoribas divinitatem tribuerant, 61. 
sacerdotis vaticiniam, 59. 

Aer non rarissimum omnium corporum, 30. sascipit calorem, ai 
oondadatur, 151. 162. de condaso inquirendum, 163. attritus^ 
non generat scintillas, 164. faciUime excipit et recipit calorem, 
180. ejus dilatatio, 187. ejus media regio frig^idissima, 217. In- 
stantia consistenti hostilis, 228. rotatio ejus, 234. subter aquam 
ascendit, ib. non est flamma accensa, 251. mistura ejus cum 
spiritalibuB, 273. extensio ejus in ovia vitreis, 281. non subito 
transit poros yasorum solidiorum, 294. 

^schinis de Alexandro Magno dictum, 94. 

iEtemitas, quomodo defluxerit, 27. 

iEthiopia, 59. 

iEtna, 170. 

Aflfectns intellectom tingunt, 28. 

Affirmativa vulgo potiora quam negatiya, 25. formee, angustatur 

per Instantiaa migrantes, 201. per Instantias comitatns, 227. 
Africa, 59. 216. 
Albedo quid sit, 202. 
Alchemistse, 79. 86. eorum error, 328. 
Alexander Magnus, 82. 94, 95. 
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Alphabetuxn nullum in regno Sinarum, 78. 

AmadiciuB de Gallia, 83. 

Ambitio, ejus genera, 1 29. 

America, an fuerit Atlantis ilia veterum ? 119. 

Anatomia corporum organicorum coramendatur, 144. 

Anazagorse homoiomera, 42. 

Andes, 154, i jj. 

Angeli formas immediate cognoscunt, 183. 
Animalcula a putrefactione generata, 17a. 
Animalia omnia interius calida, i ji. 167. 
Anticipationes Naturse, 16, 17, &c. 
Antiperistasis, 166. 217. 

Antipodes qui primi asseruerunt, improbi habebantur, 85. 

Antiqui, quam exig^m mundi partem noverant, 59. 

Antiquitas, nimia ejus reverentia homines a progpressn in scientiis 

detinuit, 75. 
Antitypise, motus, 289. 
Aphorismi, quid sint, 81. 
Apis et philosophise similitudo, 93. 
Apotheosis error um, 45. 

Aqua balneorum naturalium, 150. 161. salsa lucescit nocte, 160. 

fortis, 166. regb, ib. eegre patitnr compressionem, 281. cor- 

ruptio ejus, 288. non intrat rimas minores, 294. 
Arabes» quss addiderunt in scientiis non multi sunt momenti, 56. 
Arbores inflammabiles potissimum in regionibns fngidis, 159. 
Archseus &ber Paraoelsi, 303. 
Argentum, 137. vivi cum auro coitio, 300. 

Aristoteles philosophiam logicae mancipavit, 40. 51. 85. sophi- 
sticus» 40. ezperientiam non rite consuluit, 43. ejus De AnmaU- 
hu8 et Problematum libri, ib. more Ottomanorum cseteras philoao- 
phias trucidavit, 52. leris et inntilis ejus philosophia, 58. 64. 
Alexandri Mag^i opibus adjntns, 96. causam generationibns at- 
tribuit, 231, 232. 234. 

Aromata^ 152. 168. 

Ars non est naturae contraria, 83, imprimendi> 106. quale bene- 

fidum hominibus contnlit, 127-129. miracula ejus, 220. 
Artes liberales, 78. mechanicae, 62. 78. 148. 
Artnrus Britannus, 82. 

Ascensus a particularibus ad magis generalia, 100. 
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Aasimilatio^ 30a. 

Astrolabium, 359. 

Astronomia, 24. 70. 243, 243. 

Atalantse pomum aareum, 55. i r3. 

Athens, artium mater, 128. 

Atlanticom mare, 91. 240. 

Atlantb insula, 119. 

Atomic 34. 42. 146. 

Attritione ezcitatnr ignia, 151. 

Auri proprietatea, 139. 

Auri et argenti yivi coitio, 300. 

Axes rotamm flammam concipiunt, 151. 

Aziomata, panca adhuc et mala, 15* 53 > 54* a melius inventis quid 
sperandum, 99. prima^ notionalia et abstracta, loo. media, quse 
▼era sunt, ib. ad eorum inventionem nova Inductio applicanda est, 
I00-I02. eorum probatio &cienda, 102. catholica et primaria, 
141. 

B. 

Babvlonica Naphtha, 278. 
Bacchi et Cereris facta, 78. 

Baconus, methodus ejus indicium non judicium, 1 8. eqnat ingenia, 
38. ipse spei causa, 108. sectam non condit, no, iii. non par- 
ticolarinm est largitor, 1 1 2. 

Balnea calida, 150. 161. 

Balneum Maris, 327. 

Barbarorum inundatio imperii Romani naufragium, 64. 

Benedicta sive benigna, herbae, 323. 

Biblia sacra, 45. Dei Yolnntatem dedarat, 86, 87. 

Bibliothece, vana librorum varietas in iis, 79. 

Bombardarum inyentio, 104. 

Bombydni fili inventio, 104. 

BorgisB de ezpeditione Gallorum in Italiam dictum. 1 8. ^ 
Hruta syllogizantia, 236. 

C. 

Caesar, Julius, 82. 
Calendare vitrum, 157. 180. 

Calidi natura ex instantiis, 150-198. 204. 228. 23 1. 266. 
Calx viva, aqua conspersa, concipit calorem, 151. 165. 
Canada, 278. 

Carmina fscilins discuntur quam prosa, 209. 
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Cameade8» 57. 
Castor et Pollux, 160. 
Categoriae AristoteliB, 40. 

Caaase qoatuor, 135. finales soientias corrumpimt, ib. 
Celsus. 60. 

Celti, omnes occidentales nationes sic appeUatse, 59. 
Cervisia, 288. ejus flos, 305. 

Chemici philosophiam constituenint phantasticam, 32. eorum dog- 
mata, 43. eorum industria nomiulla peperit, sed forte, 61 • eo- 
rum trias, 330. 

China, 240. 322. 

Chrysippus, 57. 

Cic^o, 64. 

Cinnamomum, 302. 

Circuli perfecti, 24. 

Civilis prudentia ez prsetfbripto diffidif, 90. 
Clepsydra, 282. 

Coemeteria citius cadavera consumunt quam pura terra, 171. 
Color, per instantias solitarias investigatio ejus, 199. modificalio 

lucis, 200. instantia foederis cum visibili, 237. 
Columbus, 91. 
Columnae luddee, 158. 

Comets an numerandi inter meteora, 158. instantie limitanese inter 
Stellas et meteora ignita, 221. instantis foederis in moti^ 233. 
instantiffi crucis, 244. 

Compressiones, 281. 

Confutationum nullus est usus, ubi de principiis dissentimns, 19. 
Consensus in Aristotele, 64. scientias impedit, 75. corpomm, 329. 
Consistentia corporum, 84. iluiditati (^posita, 206. 
Constantius febribus correptus manum admotam urebat, 172. 
Contemplationum materia vitiosa in philosophia natural!, 46. 
Controrersise fere desinunt in verbis, 35. 
Conus sive unio radiorum in speculis comburentibus, 177. 
— erectus, 329. 
Copernicus, 243. 

Corpora tangibilia attritione calescunt, 164. caloiis maxime aensL* 

tiva, 172, &c. pneumatica sive non tangibiUa, 265. 
Coruscationes non urentes, 159. 
Crepusculi causa, 247. 
Crocus Martis, 327. 
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CryBtallum et vitnun, 237. 
CjaneoB, 332. 

D. 

Daniel, ejus prophetia, 93. 
Declinationis tabulee, 153. 
Deductiones ad praxin, 198. 

Definitiones yerbonun eiroribus mederi non pofisont, 36. ad eas 
fadunt inwtantiff? constitntiys, aia. per accidens, 297. 

Democritns, ejas schola^ 34. de fignris atomonun doctrma ejus^ 42. 
ejus peregrinationes, 60. plaga ejus, 234. 292. perspicUlis visis 
exsiloisset, 257. instantis Democriti* 274. vacuum introduzit, 
313- 

Demonstrationes prave, 53. eanim redargntio, no. 
Demosthenis coram Atheniensibtis oratio, 92. 
Desperatio omnia languidiora reddit, 52. 
Destruens Novi Organi pars, X09. 
DEUS, ab illo principium sumendum. 91. 

Dialectica vulgaris, inuttlis, 2, 3. 11, I2« Aristotelis, 42. vitia cgus^ 

53. scientia ejus secundum novam viam perfidenda, 124. 
Diaphaneitas, 137. 

Difierentise dtins a qitibusdam notatae quam simifitudines, 32. vene, 
(sen Formse) rerum^ 63. 133. quatuor formam caloris limitantes, 
191 — 196. 

Dionysii Syracusani majoris dictum in Platonem, 58. 
Disputatio inquisitioni veritatis adversissima, 58, 59. 
Distillatio, 78. 144. 286. per descensorium, 193. 
Diumus telluris motus, an verus sit ? 142. 
Doctrinse revolntiones tres, 67. 

Dogmatica (sive rationales) 1. 50. j 2. 93. eos damnando Novum 

Organum non ad acatalepsiam rem dedncit, 124. 
Dolor numquam sine calore reperitur, 169. ejus genera, 214. 
Doses Nature, 287. 

£. 

Efficiens (causa) 135, 136. 

Elementum ignis, 24. 36. Elementa quatuor, 24, 25. 
Elephas, 219. 286. 
Empedodis lis et amidtia, 42. 
Empiricnm idolorum theatri genus, 43. 
Empirici adhuc sdentias tractaverunt, 93. 
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Epicurus, 57. atomi qua, 146. 

Epidermis in cute, 152. 

Eqnus sudans lucem emittit, 160. 

Errores diversi eandem aliquando habent causam, 23. apotheosis 

erroris res pessima, 45. causae ejus, 66. 
Eructationes flammarum, 150. 159. 
Essentia tangibilis, 145. 

Ethica scientia secundum novam viam tractanda, 1 24. 
Eucatalepsia, 124. 

Europa, inter eam et Indiam quantum intersit, 128. 
Ex nihilo fit nil, 264. 

Exceptiones, quomodo eas tractaverunt antiqni, 123. 
Excrementa in se nonnihil caloris habent, 152. 
Exemplar mundi in intellectu humane, 121. 
Expansio secundum totum, 187. 

Experientia optima demonstratio, 54. mera et vulgaris^ 74. nova 
est adhibenda, ib. prava adhuc fnndamenta habuit, 95, 96. lite- 
rata, 97. 

Experimenta adhuc prava, 56. lucifera et fructifera, 56. 97. 
Experimentalis historia, 149. philosophia prsestans, 3. 
Experimentandi methodus, quomodo procedere debet, 97. 
Experimentum spiritus vini in lignis, &c. 168. ad spiritus densita- 
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Fabularum proci et amatores, magiae et chemicae cultores, 220. 

Fallaciae sensuum quo remittendae, 269. 

Feles noctu cemunt, 269. 

Ferinae^ 200. 

Filum Lab3rrinthi, 334. 

Finales causae, earum incomraoda, 28. 45. 135. 

Flam ma innocua, 159. plurimi ejus gradus in calore, 175. non emi- 
cat nisi detur spatium, 178. urit acrius versus latera, quam in 
medio, 195. per eam investigatur natura calidi^ 228. transitoria 
ejus natura, 251. cur pyramidalis est, 2j2. 

Flatus et motus calorem augent, 177. 

Floridae litora, 239, 240. ibi sylvae sunt odoratae, 279. 

Flos lactis et vini feeces, 296. cervisiae, 305. 

Fluiditas et consistentia, 206. 

Fluor metallorum, 262. 

Fluxus et refiuxus maris, 238, sqq. 
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Fomue, coxnmenta animi homani, 31. opinio^ quod inventu impos- 
aibiles nnt, 63. 235. revere aunt leges actus puri, ib. 133. vers 
reruxn di£lerenti8e» ib, eas invenire, opus humanse scientis, 
ib. eas scire fnndamentuni tarn ad sdendnm quam ad operen- 
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138. 169. earum inquisitio Metaphysicam constituit^ 147. limi- 
tationes naturae magis communis^ 183. per negativas inyesti- 
gandse, 183. Deo et angelis immediate noacibiles, i^. post exdu* 
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Fracastorii inventum, 333. ejus de motu missilium opinio, 248. 
Frigidi et calidi actiones communes, 169. 

Frigora acria inducunt sensum ustionis» 152. intensa in media aSris 

regione^ 217. 
Frigus solvit sanguinem et urinam, 298. 
Fdmina comburentia, 150, 176. 

Fnmus se aperit in flammam, 191. cur pyramis in versa, 252. 



Galaxia fit ex astrorum conglomeratione, 258. 
Galilsus, 258. e)us de fluxu et refluxu maris opinio, 285. 
Ganges, 59. 
Gemmae rupium, 214. 

Generalissiroa principia notionalia et prava, 49. 1 00. 

Generatio, in ilia quid inquirendum, 142. causae ejus et corruptionis 

secundum Aristotelem, 23 1 . 
Genesis iii. 19. 338. 
Geographia ab antiquis non ezculta, 59. 
Germanis eptentrionales. 3 1 8. 
Geminatio seminum, 270. 

Gilbertns, de magnete, 32. 55. 235. arbitrabatur motum magne- 
tis oriri ea praesentia terrae, 245. Lunam solidam esse tennit, 247. 
ejus de electrica operatione opinio, 295. definitionem Peri- 
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pateticorum de calore deriait, 397. faga ferri ab altero polo mag* 
netiB ab eo notata, 302. 
Ckwgias, 57. 

Grteci insdi geograpbisB, $9. aaoerdotis JEgyptii in eoa vatlci- 
niani, ib. 

Gmcoram phQoaophia origo acientiannn, 56. in dispatationes efiVma^ 
57. frnctam nullam tulit, 59. intra apatiain duomm ssoakniin 
concluaa, 67. 

Gnecus ignis, 1 76. 

Granaria Germanoram^ 3 1 8* 

Gravitaa corporum, 49. 305. 295. 

Gremiale pue]l» coraacana, 160. 

Groenlandia^ 1 59. 

Gammi arbornm, 3x4. 

Gostus inqaiaitio, an. 

Guttae aquse rotundse, 206. 



Heraditna dixit homines scientias qnsrtre in minoribas mnndis^ as. 

doctrina ejus de denso, 43, 58. 
Herbse concluse generant calorem, et flammam, 153. 165. 
Hippias sophista, 57. 

Histoiia» fines ejus angosti inter antiqaos* 59* 
' nataralisy ejos adhnc nimb angnsta basis, 40. non adhuc 

debitis modis exquisita, 96. ejos diue rationes^ ib, basis philoso- 

pbiee natnralis, i^. opus regiam, 107. res etiam viles amplecti* 

tnr, i'i5. colligenda est, 149. 
Homo natarsB minister et interpres, 7. est tanqoam planta inversa, 

315. phantasticonim bominum impostora, 8x. 
Homogenea, eomm congregatio, 396. 
Homoiomera Anazagone, 43. 

Horologiorom confectio, 78. diversitas et genera* 345. 
Humidam, 37. 



Icelandia, 159. 

Idese mentis divinae, 15. 133. Platonis, 103. abstractse, 184. 

Idola mentis bumanse, 19, sqq. eorum genera quatnor, 30. tribaa, 

30.34 — 31- specus, 31.31 — 35. fori, 33. 33 — 38. theatri, 33. 

38, sqq. 

Ignis hand idoneus ad separanda corpora, 144. excitandi mos apud 
Indos occidentales, 151. fatuus non urit, 159. Gnecns, 176* 
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Ignita, 150, 161. 175—177- 

Impressiones animi in oorpuB^ (et vice Teraa), 53, 54« 

IncoB per maUeum calefit, 178. 

Indue status cum Enropn statu comparatnr, 1 38. 

Individua corpora in natura sola existunt, 135, 136. 

Inductio spes unica, 12. 10 1, 102. cum logica vulgari comparata, 13. 
vulgaris, per simplicem enumerationem, 54. loi. yera, apis instar, 
colligit et digerit, 93. nova adhibenda, 101, 102. debitis rejec- 
tionibus et ezclusivis utitnr, lor. davis interpretationis, 149. de. 
bet separare, rejicere, exdndere, 183. 188. non perfecta prius. 
quam in affirmativa requiescat, 188. 

Infime species, 12. 

Infiniti abscissio ad memoriam adjuvandam utilis, 210. 
Infinitum a parte ante et a parte post, 27. 
Infnsiones» 286. 

Ingenia, eorum diversitas et discrimen, 3 a. 

Innovatio in artibus seque ac in rebus civilibus homilibus obnozia, 88. 

Instantise certs locandse inter bistoriae probn relationes, z8a. 

Instantiarum prserogativee, 198 — 338. (i) solitarisB 199. (2) mi- 
grantes, 200. (3) ostensivae, 203. (4) dandestinae, 205. (5) 
constitutivse, 208. (6) confonnes, 2.12. (7) monodicse, 218. 
(8) deviantes, 219. (9) limitanese, 221. (10) potestatis, ibid. 
(11) comitatuB et bostiles, 227. (12) subjunctivse, 229. (13) 
foederis, 230. (14) crucis, 237. (15) divortii, 253. lampadis 
fiive informationis primse; (sc. Inst. 16 — 20). 255. (16) januse, 
256. (17) citantes, 259. (18) vise» 270. (19) supplementi> 271. 

(20) persecantes, 274. Instantise practicse, &c. (sc. 31 — 27), 276. 

(21) virgse, 277. (22) cnrricnli, 282. (23) qnanti, 287. (24) 
luctse, 289. (25) innuentes, 315. (26) polychrestas, 316. (27) 
magicae, 334. synopsis earum. 336, 337. 

Instauratio magna, 91, 1x3. 

Intellectus sibi permissus, i3» 14. humanns Inminis sicci non est, 28. 
ejus impedimentnm, quid, 29. ambitiosus, 44. abrasns, 94. co- 
hibendus, 100, 10 1. per novam viam exaequatus, 120. non con* 
temnitur sed regitur, 124. 

Intelligentias et angeli, 183. 

Intemperantia philosophiarum, 50. 

Interpretatio naturae, 6. 16. quid sit, 126. opus mentis naturale, 
130. initium ejus, seu vindemiatio prima, 188, 189. a sensu in- 
cipit, 256b 
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Inveniendi qualis modus rejectus, 49. tabule, 90. 
Inyenta quasi novae creationes, 137. 

InveDtio tormentomm igneorum, 104. fill bombycini, ib. acus naa- 
ticae, 105. papyri, imprimendi, atramenti, 106. rerum a luce na- 
turae petenda, 119. 

Inventoribus rerum et artium divini bonores dantur, 127. 

Inventnm Fracastorii de sartagine, 233. scapbse, quae snbter aqois 
bomines vebat, 318. 

J. 

Jocnlatores, 283. 

JoTis, satellites planetae, 258. motus generationis, 306. 

L. 

Lampadis instantiae quinque, 255. 

Lapidum accretio, 303. lapides et Uteres, 327. 

Latens processus, 133. quid, 142. 

scbematismusy 143. 

Leucippi scbola, 34. atomi, 42, 58. vacuum introduxit, 313. 

Lex actus puri, (seu forma) 3 1 . per iUam reguntur artes, 1 36. pa- 

ragrapbi ejus, ib, 
Levitas corporum absoluta, 49, 233. 
Ldma, 240. 

Lineae semper divisibiles, 27. 
liquidum non sua natura calidum, 161. 

Livius de Alexandro Magno^ 95. prodigia ab illo narrata non fide 
digna^ 220. 

Logica vulgaris instrumentum inutile, 3. 4. 11, sqq. 73. Aristotdis, 
40. secundum novam viam tractanda, 125. Novum Organnm 
logica quaedam, 335. 

S. Lucas xvii. 20, 92. 

Luddorum sine igne exempla, 159, 160. 

Lucifera non fhictifera experimenta exquirenda, j6. 97. 1 16. 

Lucis communicatio, 212. 

Luciola, x6i. 

Lucretius Athenas laudat, 128. 

Lumen et lux rejiciuntur a forma caloris> 187. 

Lunae radii an calorem babeant, 153. 157, substantia utrum sit cor- 
porea an tenuis, 246. superficies ejus inaequalis, 259. in agricul- 
turam^ nauticam, et medidnam, utilis observatio ejus, 333. 

Lutum sapientiae, 317. 
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Lux a Deo primam creahatur, 55. 117. nanqoam fallit, 97. propter 
aeipsam prsestantissima, 129. rejicitar a forma caloris, 187. ejus 
commanicatio, aia. instantia foederis de visibili, 337. instantia 
divortii a calore» 354. in a&re latenter existit» 369. instantia mo- 
tus impressionis, 306. 



Maculse in 8oIe» 259. 
Magellanicum fretum, a 1 6. 

Magia, 10. 79, 80. natnralis, 61. So. 330. perpurgata, 148. inter 
instantias potestatis nameranda, 325. 

Magnes a Gilberto inventos, 32. 55. armatos, 207. instantia mono- 
dica, 219. Tirtates ejus varise^ 245. terrella ejus^ 346. operatio 
ejus per nollam sabstantiam impeditor, 373. quatuor yirtutes ejus, 
299. fbga ferri ab altero ejus polo, 302. sospendit femim ad sex- 
agecuplom pondus, 313. 

Magnetica vis, an fluxum et refluzum maris gignat» 241. 

Manna, 325. 

Mars^ inter planetas calidissimus, 173. 
Materise annihilatio non datur, 289. 
Materialis causa. 135. 136. 

Mathematica, xo. terminare physicam, non generare debet, 94. 146. 
Matrices mineramm, fossiliam, &c. 328. 
Mechanics artes, 62. 78. 148. 

Medici in secondis qualitatibns utilem navant operam, 47. eorum 

ars adhuc superficialis, 70. eorum emplastra, &c. 277. 
Medicinse purgativse, 278. soporificse, et alise* 323. 
Membrificatioy 263. 

Memoria, in ejus natnram inquisitio, 209. 

Mentis hmnanse idola, 14. 19, sqq. 

Mensnrse tempomm simplices, 285. 

Metallonun calor intensus, 176, 177. 

MetaschematismoB, 30. 

Metaphysica, 146, 147. 

Meteora ignita, 150. 158. 

Microcoemus Heraditi, 22. 

Ministrationes tres ad educenda aziomata, 149. 

Miracula naturae, 219, 220. 

Missilia, eorum motus* 248. 280. 

Modi veritatem inveniendt duo, 13. ezperiendi, 56. inveniendi, 72, 
73. septem operationes super corpora naturalia, 316, sqq. 
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Mora corporis calidi auget calorem* 179. 

Moralia philoBophia theologia antiquoram, 68. adhuc non profiiiida, 

70. secundam noyam viam tractanda, 124. 
Mortificado argenti viyi, 30a. 

Motus vulgares differentiae contemnendse, 47. videna et naturalia, 
48. 248. rotationia, 141. 242. auget calorem^ 177. est caloria 
genus, 189. ejus differentiae ad constitnendam formam caloiis, 
191, sqq. multi mizti motus, 193. et quies, 233. dinmns, 243. 
missilium, 248. quando non mensurari queat, 268. terrestria a 
quibusdam creditos, 284. ejus genera, 289, sqq. (i) antitypiae, 
289. (2) nexus, 290. (3) libertatis, ib. (4) hyles, 292. (5) 
oontinuationis, 293. (6) ad lucrum sive indigentiae, 294. (7) 
oongregationis majoris, 295. (8) congregationia minoris, 296. 
(9) magneticns, 300. (10) fngae, ib. (11) assimilationis, 30a. 
(12) exdtationis, 304. (13) impressionis, 306. (14) configure- 
tionis aut situs, 307. (15) pertransitionis sive secundum meataa, 
308. (16) regius, ib. (17) rotationis spontaneus, 310. (18) 
trepidationis, 311. (19) decubitus sive exhonrentise motus, ib* 
eorum actio inter se, 3x2, 313. 

Mundi exemplar in intellectu humano, 122. 

Mnscus inter putredinem et plantam, 221. 

Mustum, 288. 

Musica adhuc superficialis, 70. dedinatio cadentiae in ea, 217. 



Naphtha admodum calida, 170. Babylonica, 278. 
Nasturtium, 152. 

Natura parendo vincitnr, 9. 129. subtilitas ejus, 11. anticipatioQea 
et interpretatio ejus, 16. melius est secure quam abstrahere earn, 
30. adhuc prave divisa, 49. magnalia ejus, 104. in sinu ejna 
multa et utilia conduntur, loj. simplex, semel cognita, lucis eat 
instar, 117. "a fironte comata/' 118. novae generatio, huma- 
nae potentiae finis, 132. de nova generatione praeceptum, 138. 
principalis, 188. simplicium naturarum non habemns veraa notio* 
nes, ib. adhuc sine diligentia tractata, 270. annihilationem non 
patitur, 289. 

Naufragium doctrinae, 64. 

Navigationes praesenti tempore totum per orbem, 60. 

Nix, ejus natura, 207. 

" Non ultra," Instantiae ejus^ 277. 
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Notiones ftdsse hominum mentes obudent, 1 2 sqq. ab impretsiom- 
buB seDBuum male abBtrahuntar, 46. vag« nec bene terminat»^ 
188. 

Notiora natune, 138. 
Nova Zembla, 155. 

NovitaB a qaibusdam sola amplectitar, 33. 

NoYQin Organmn, temporis partus, 66. 1 20. qui liber primus ho- 
minom mentes ad novam viam accipiendam parat* no. logica 
qundam, non pbiloBopbia, 335. 

Namismata, que consensu recipiuntur^ 1 26. 



Obtnratio vasorom, 317. 

Oocasio " Fronte capillata, post est occasio calva/' 1 18. 

OocultsB proprietatesy 47. 

Olea adorentia, 152. 161. 167,168. 

Olympus, ejus vertex qualis, 155. 

Operarii inter vapores argenti vivi in ore tenent frustum auri, 300. 
Operatio electrica, 295. 

Opiata spiritus fugant, 323. per accidens secundarium confortare 

possunt spiritus, 324. 
Optica scientia adhuc fere ignota, 70. 
Orbes planetarum, 36. 258. 
Origani oleum, 152. 
Ordo memoriam adjuvat, 209. 

Organa sensus cum corporibns reflexiones ad sensum generantibus 

oomparantur, 213. 
Orion, 307. 

Ottomanorum erga fratres mos, 5i> 52. 

Ovomm exclusion 270. 

Ovum vitreum, ejus nsus, 281. 321. 



Ffeknam» isthmus, 240. 
Papilionnm resuscitatio, 232-. 

Papyrus, 106. madefocta, excloso aere minus alba^ 203. instantia 

singularis inter artes» 224. 
Paracelsus, doctrina ejus de nutritione, 303. de rore solis opinio 

fabulosa, 325. 
Parallaxes astronomorum, 284. 
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Parmenides, ejas philosophia, 42. 58. 
Particolaria in ordinem redigenda, 99. 
Partus temporis. Novum Organum eat, 66. lao. 
Patricius, no. 

Penetratio dunensionam, 291. 
Peripatetici, eoram caloria definitio, 297. 
PenpicUla, 257. qufledam a Galileo inventa, 258. 
Peruviana regio, 216. 240. 

Phsenomena cseli et philoaophoram, 39. artia et natnne comparata, 1 07. 
Philippi Macedonia ad panperculam reeponsio, 118. 
Philocratis de aqiue et vini potoribns dictum, 120. 
Philolaus, 58. 

Philosophiae et scientiarum discrimen, 3 2. Aristotelia, 40. dogma- 
ticorum, empiriconim, sophisticornm, Buperatitioaomm, ib. aigna 
ejus varia, 57 aqq. ex fructibus jadicanda, 60. Aristotelis et Pla- 
tonis tanquam tabulae leviores servata, 64. 

PhiloBophia naturalis auperstitionis medidna, 87. corrumpitur per 
logicam Ariatotelis, per theologiam Platonis, per mathematicam 
Procli, 94. ejus propria divisio, 147. 

Philoaophorum multsB sectae, 39, 40. 

Phocionis de plausu populi dictum, 65. 

Physica philosophia optima quum a Mathematica terminatur, 146. 

ei aubordinatur mechanica, 148. 
Picua de Tenariph, 154. 

Pinua picea Bsepius in regionibus frigidia quam in calidia invenitur. 



Piacea per interiora minua calidi, 173. volantea, inter avca et pisoea, 
221. 

Planetarum orbea, 36. apatia eorum non vacua aliis steUia, 258. a 
cselo atellato attracti, 300. 

Plato, auperstitioaua, 45. acatakpsiam introduxit, 52. aophiata erat, 
57. philoaopliia ejua vana, 58. 64. peregrinationea ejua, 60. per 
theologiam philosophiam naturalem corrupit, 94. rejectionibua et 
negativia ad definitionea conatituendas usua eat, loi. ejos de di- 
viaione et definitione dictum, 212. 

nXi/y^ Democriti, 234. 292. 

Pliniua negat vilia a phyaica philosophia ejicienda ease, 116. 
Politicus motua, 309. 
Polua aophistai 57. 

Porcellana^ 224. ejus apnd Chinenses confectio, 322. 



«59. 




INDEX. 



381 



Poros habent vel solidissima corpora, 319. 
Pofltnlatum matbematicam, 217. 

Potentia Dei, per philosophiam natoralem dedarata, 87. hominum, 
8c generatio novamm naturarum, 132, 133. adhuc imperfecta, 
136. et Bcientia amplificant non beant, 316. augenda^ 326. 

Pneceptum de generatione novae naturae, 138. 

PraerogatiTSB instantiamm, vid. instantud. 

Praxeos vitia dao, 217. 

Primum mobile, 36. 

Principes plemmque mediocriter docti, 89. 

Probabile, non verom^ ephectici seqnuntor, 52. 

ProcesBUB latens, 133. 135. 142. ad earn dncont instantiae viae, 271. 

Prodiu matbematica cormpit philosopbiam, 94. 

Proprietates occnltae, 47. 

Protagoras, sopbista, 52. 57. 

Prudentia civilis ex praeacripto diffidit, 90. 

Piilmo marinus, 160. 

Piilveris pyrii inqoisitio, 249, 250. 

PatrefiuTtio in ae babet radimenta caloris, 172. in animalcola solvi- 

tor, ib. est generatio formae novae, 298. 
Pyrrbo et Epbectici, 52. 

Pytbagorae snperstitio crassa, 45. 58. peregrinationes ejas, 60. 



Qualitates primae, 47. 

Qoanti instantiae, 287. 

Qnantiiin cosmiciun, 288. 

Quies et motos, 233. nulla vera, 314. 

R. 

Radicam et ramonun conformitas, 214. 

Radii lunares, 153. solares, 150. 154, 155. per specula combnrunt^ 
•77- 

Raritas elementonun, ejus decnpla proportion 25. a forma caloris re- 

jicitur, 187. et densitas, 264. 
•Rationcs densi et rari, 264, 265. 
Rationis bumanae redargutio sibi permissa, 110. 
Reflectio et refractio radiorum, 150. 1 54, 155. 
Regnum Dei non venit cum observatione, 92. 
Reverberatoria, iji. 
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Reverentia antiqaitatiB nimia, 75. 
Rbabarbaram, 286. 
Rhetores Gned, 57. 

Rhetorica» prater expectatam" tropuB in ea, 217. 

Romanum Imperium, ejoa adminiatratio plunmoruin opera indige- 

bat, 69. Philosophia Romanorum angoata, 67, 68. in morali phi- 

loaophia occupata, 68. 
Ros aolia, 325. 

Rotatio spontanea, 141. 242. 310. 
Rubigo metalloram^ 262. 

S. 

S. literse potestas, 219. 

Saocharum, si frangatur, laoet, 160. aqoam ant vinam in amrsam 
trahit^ 295. 

Sagittse lignese sine cnspide ferrea altins penetrant in lignom, 207, 208. 
Salomonis proverbium, 128. 
Satellites Jovis, 258. 

Satomas inter planetas firigidissimiu, 173. motus generationia qua, 
306. 

Scala axiomatnm, 100. 
Scapha sub aqois, 318. 

Schematismns latens, 133. 143. corporun subtiliorea, 263. simpfi- 
ces, 330. 

Bcholae Democriti et Leucippi commendantar, 30. 34. 

Scholastici, philosophia eoram non magni, 67. per methodos mul- 
torn philosophise nocuerant^ 8j. Aristotelis philosophiam cum 
religione immiscuemnt, tft. subtilitatibas immensom indidaenint. 
117. 

Scientia hnmana, qtdd, 9. scientiaram calamitaa, 54. suis luerent 
vestigiis, 61, 62. car pamm promoverint. 67-71. impedimenta 
eamm, 75. essentise imago, 1 16. vera per can8as> 134. ab ipsia 
fimdamentis ezcitandse, 137. 

ScintiUtt per percossionem silicis et chalybis, 164. per aSrem attri- 
tum non generantnr, t^. 

Scire est per caosas scire, 134. 

Scythamm nomine apud antiqaos omnes hyperborei appellati sunt* 
59- 

SecondsB causae, eamm scientia aTheoIogia damnatse, 86. 
■ intentionis nomina, 4 1 . 

Selenographia, 259. 
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Senectatia refocUlatio, 304. 

Sensuum fidladse, 39. impressiones vitiosse, 54. per no¥ain viam 

honore afiecti^ 1 24. 
Separatio corponun non per ignem fuaenda, 144. naturamm, 183. 
SeverinnSy no. 

Sinamm regnam nondnm gaudet alphabeto, 78. 
Sirias inter stellaa fixas calidiBaimns, 173. 
Socrates philoaqphiam e coelo devocavit, 69. 

SoU radii ejii8» 150. 154, 1 55. calor e)08» 1739 174. caloris ejus re- 

Bpectu ignia differentia, 23 1 . 
Solertia brutonun, 236. 
Bolida ignita, 150. 161. 
Solidi nomine significator consistentia, 84. 
8oni communicatio* 283. 306. 

Sophiatanun nomen in rhetores antiqnoa rejectum, 57. aliia qooqae 

competit» ib. 
Sophiatica idola, 40 — ^42. 
Bpagirid, 326. 
Specificse virtates, 47. 
Specula combnrentia, 156 — 158. 177. 
Speciu idola, 21. 31 — ^35. 

Spei quid affulgeat de inataurandis acientiia^ 91, aqq. 
Spiralea lines, 24. 

Spiritoa in corporibna, 145. vim fbrtis, 152. flamma ejna lenia» 175. 

animalis, 213. 261, aqq. ab ojnatia et medicamentia qoomodo a£. 

ficiatnr, 323. 
Spongia, 295. anper ventoaaa firigida ponitar, 319. 
Spoma maria mota coroacat* 160. minoa eat firigida qoam liquor e 

qno generator, 163. 
Squanue piBcium patreacentea noctn aplendent, 161. circa dentea 

creacentea» 304. 

•StelLe fixse, 153. cadentea, 158. dim magia, aliae minua calidse, 173. 
Stillicidia, 206. 

Sabatantia corporea et incorpcMrea, 255. 

Sttbtilitaa natara aabtilitatem aenaua et inteUectua aaperat, 1 1 . 

Snffiragionim jna in divinia et politicia, 6 j. 

Solpbur potentialem calorem babet, 170. 

Soperstitio Flatonia et Pythagorae, 45. anperatitio admiata theoJogise 

comimpit pbiloaophiam, 85. 
Superatitioaa idola tribna, 40. 44 — 46. 
— — inter inatantiaa potcatatia numeranda, 225. 
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Syllogismufl, inutilitas ejos, ii, 12. 

Sylvse limonum et aurantiomm ad Floridse litora» 179. 

Syropathiae renim, 299. 325. 329. 

Syrupi darificantnr albnminibus ovoram, 329. 



T. 



Tabulse inventionia, 90. 99. ine, metus, &c. I2j, 126. ad historiam 
nataralem perficiendam necessariae, 149. comparentise ad intellec- 
torn, 150. inBtantiarain negativamm, sea declinationia, 153. gra- 
duum sen comparativae in calido, 169. ezdosivse, 186. 

TactUB magnetis, 245. 

TelesioB, no. qaataor ejus contabemales nature, 253. ejus de lace 

opinio, 269. 
Tempestatea frigidse a ventis pendent, 162. 

Temporis partus, Noyum Organnm. 66. flavii instar solida mergit, 
64. operationes ejus subtOissimse, 196, 32S. divisionea ejus, 283. 
Tenariph, Picus de, 154. 
Tepor unde fimt, 163. 
Tercene insuhe, 325. 

Terrse, ejas vis magnetica secondam Gilbertnm, 235. de rotatione 

ejus, 242, 243. 285. 
Terrella magnetica, 246. 

Texturae naturales snbtiliores quam artifidales, 257. 
Thales, 69. 

TheophraatoB inter Sopbiataa numerandua, 57. • 
Theoriarum idola, 39. redargatio, no. 
Thermometer (vitrum calendare), 163. 180, 18 r. 204. 
Tonnenta ignea, 104. 
Tranaformatio corporum, 139. 



Ultimatea reram, 49. 

Univeraitatea et collegia phyaicia acientiia inimicae, 87. 
Urina aolvitar a frigore, 298. 

Urinatorea quomodo poaaint aab aquia diatina manere, 318. 
Utilitaa et fructua acientiarum meta, 71. et veritaa inquiaitionia rea 
ipaiaaima, 122, 



Vacanm, 49. non potest eaae, 146. abhorrentia ejoa, 290, 291. per 

Leacippam et Democritum introductam, 313. 
Vaporea et famaa calefacti, 151. 162. 
Variatio inquiaitionia, 198. 



U. 



V. 
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Varietas mentis et manas, lo. 

Vegetatio plantarum, 270. 30a. 

Ventosse, 190. 3x9. 

VentuB igneos, 104. 249. 

Venti arcent pestilentiam a^ris, 299. 

VenuB a sole ligata, 300. 

Verba notionuin tessera, 12. ex captu vulgi imponuntur, 23. vim 

feciant intellectui, ib. 36. 
Veritas, ejus inventionis dosB vie, 13. ande petenda, 33. et ntilitas, 

scientiarum meta, 122. 
Vermis bombycinus, 104, 105. 
Verticitas acus magQeticse, 245. 
V^espertiliones inter aves et quadmpedes, 221. 
Vindemiatio prima de forma calidi, 189. 

l^ni et aqase potores non idem sentinnt, 120. spiritus fortis ezse- 
qnitar opera caloris^ 152. fiat ezperimentam ejus in lignis, &&, 
168. flamma ejus moUissima, 175. 

faeces, 296. ejus clarificatio per ignem, 328. 

Visio non bene transigitor ad tactum, 279. momenta temporis ad 

earn commnnicandam requiruntur, 284. 
Vitrnm, an tenadtas ei superinducenda, 137. 

calendare sive graduum, 163. 180, 181. 204. 

poiverizatum, 202. comburens^ vid. speculum. 

— cale&ctnm in frigido positum dissilit, 192. 
Vnlcanus, ab eo ad Minervam transeundum in separandis oorpori- 
bus, 145. 

Vulgares difierentiae motus nullius pretii, 47, 48. 

X. 

Xenophanes, 58. 
Xylobalsamum, 324. 

Z. 

Zembla^ nova, 155. 

Zeno inter sophistas nnmerandus, 57. 

Zibethum odores optimos generat, 116. 

Zodiacns, via solis per eum, causa principalis (secundum Aristote- 
lem) generationis et corruptionis, 232. 

FINIS. 
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p. 141. note 17. (line 8.) for ''a specimen" read " spedmens.'' 
p. 173. note 87. (line 5.) for Animalculae" read Animalcula." 
p. 198. note 41. (line 4.) for " Prserogative" read " Prerogative/' 
p. 900. line 30. for "utrunque" read ''utromqne.'' 
p. 317. heading, for 12 read 37. 
p. 333. ditto, for 13 read 31. 
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